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Pipe-Threading Machine. 

The engraving presented herewith illus 
trates a new form of pipe-cutting and 
threading machine, iniended to be driven 
either by one man or two men_ working 
cranks on opposite sides of the machine; or, 
by changing the cranks from one shaft to 
another, different ratios of speed of crank to 
dies may be obtained, thus giving ample 
power for threading pipe of large diam- 
eters, and at the same time enabling ‘smaller 
sizes to be threaded at a faster rate. It may 
also be driven by power, when desired. 

This machine is so arranged that a pipe 
may be threaded and afterwards cut off at 
any desired point without removing any 
part of the machine or making any .change 
whatever. 

The machine has a capacity up to and in 
cluding 4” pipe, and is adapted to either 
solid or adjustable expanding dies. The 
pipe to be threaded is held in a vise at the 
back of the machine, which centers it, and 
there are Y-shaped jaws of steel (J J, in the 
detail cuts, page 2,) which are closed on the 
pipe by right and left-hand screws, and serve 
to center it properly in the dies. 

There is a threaded sleeve, by means of 
which large pipes are forced forward into 
the dies at the proper rate, and this may be 
used or not, as desired. 

The cutting-off fixture is fixed to the 
face of the large driving gear between it and 
the die in such a manner that either may be 
used without interfering with the other. 

The detail cuts before referred to show the 
construction of the cutting-off mechanism— 
W being the large gear wheel, on the face 
of which are slides, cast solid with the wheel 
and planed out to receive the sliding pieces 
which hold the Y jaws. Upon one of these 
pieces is provided the slide for the cut-off 
tool 7, this tool being fed in by a screw 
worked automatically by the ratchet and 
pawl mechanism shown in Figs. 2 and 3. 
The lever ¢ strikes two pins during a revolu- 
tion of the wheel, by which it is moved 
from one to the other of the two positions 
shown in Fig. 8, feeding a notch and return- 
ing by the action of a spiral spring, which 
goes on over the pin ¢, and is adjustable for 
tension by the 
nut shown, The 
die-holder goes 
on over this, and 
is fastened by 
bol.s in the two 
holes shown in 
the gear, Fig. 2. 
The screw 8 
holds the cut-off 
tool in position. 
The machine is 
made without 
legs, to set on 
the bench when 
desired. 

The makers 
are D, 
Saunders’ 


2 


ons, 
Y onkers, 
uN. 2. 


The United Typothet:e, an organization of 


employing printers, at a recent convention 


held in St. Louis passed a resolution favoring 


the passage of State and national laws mak 
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ing it obligatory upon apprentices to serve ajdone by employers in other lines of busi 
In other words, they | ness, make it worth while for apprentices 
ask Congress to help them in managing their|to serve the time necessary to thoroughly 
apprentice boys. We respectfully suggest that ‘learn the business, and refrain from doing 
the members of the Typothetze do 


period of five years. 


is is| the grand baby act. 
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The Adams Automatic Bolt-Cutter, 

The illustration on this page is of a newly 
designed bolt cutter, the details of the die 
mechanism used having been illustrated in 
our issue of April 25. 

The automatic device for opening and 
closing the head is positive in its action, so 
that the bolt cannot fail to be released at the 
end of the cut. The dies are fixed solidly in 
two sliding parts, which have large sliding 
surfaces, and are so arranged that when the 
head is closed the die is practically solid. 
Cams are provided for moving the sliding 
parts, which are actuated positively by the 
motion of the machine, both in closing and 
opening the dies... The head is made entirely 
of steel, all wearing parts being hardened. 
The dies are readily adjusted, and no chips 
can possibly get in around them to interfere 
with their action. They are simple in form, 
and readily sharpened or hobbed when re 
quired, this hobbing being done in a dummy 
head in the lathe when preferred, so that 
the machine need not be stopped for the 
purpose. 

The bolt-heads shown on the face of the 
die-head secure the dies in place, and these 
heads can be let into the head when desired, 
so that bolts may be cut close up to the heads. 
A circle is drawn on the face of the head, 
and corresponding arcs on the dies, by which 
they may be readily set when hobbed or re- 
hobbed; and dies are furnished by the 
makers ready for use by those who do not 
care to make their own, 

As will be seen, the carriage has an un- 
usually long bearing on the bed, and is 
gibbed and provided with means of adjust- 
ment for wear, 
The vise jaws 
are in the mid 
dle of the 
length of this 
carriage, thus 
securing the 
maximum sta- 
bility. The 
machine is pro 
vided with a 
force pump, 
which is oper- 
ated by an ec 
centric from 
the main spin 
dle, and 
throws a 
steady 
stream of 
the lubri 
cant into 
the head, 
and directly onto the dies. An air 
chamber is provided for insuring steadi- 
ness of the stream. The base of the 
machine is used as a_ reservoir, into 
which drains the oil thrown on the dies 
and bolts, after being strained from the 
chips by means of a removable perfor 
ated chip-pan on the front of the car 
riage. The cone pulley is for a 384 
belt, and the gearing is proportioned to 
give a ratio of speeds of 12 to 1. The 
gears are all cut from the solid. The 
nut tap, or non-clamping attachment, is 
arranged to admit of from two to four 
nuts on the cutting edge of the tap at one 
time, thus increasing the product three 
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fold. This feature is desirable only where the 
machine is used largely for nut as well as for 
bolt threading. Special pains have been taken 
to have every part of these machines of best 
possible proportions, and they are made in 
different bolts from }" to 5” di 
ameter; all for bolts larger 


sizes to cut 
those intended 
than 3” having a geared vise. The makers 
are the Capitol Mfg. Co., Chicago, Hl. 
7 _—->- 


Plant for Isolated 
Lighting Purposes. 


Steam Electric 


By Pror. Joun E. SWEET. 


York Associa 


Western 


Architects 


Neu 


1 paper read before the 
lion OF 

It is evident that the growth of the electric 
light business was never so healthy as au the 
present time, and, further, that its introduc 
is the rule 
that 


can be saved by making proper provisions 


tion in new business buildings 


rather than the exception, and money 
for the plant before the plans of the buildings 
are adopted rather than afver they are com 
pleted. 

The 
have to contend with are height 


two most prominent difficulties we 


in the base 
ment for the boilers, and length in the room 
appropriated to the engine and the dynamos, 
So far as it is left for the architect to decide, 
where it is not possible to get height for 
boilers, the best way out of the difficulty is 
to use high-pressure small boilers, and more 
of them. 

The same tactics apply in the case of boilers 
as have overcome the difficulties in) engines. 
The small high-speed engine renders a small 
space available, and so with small high-press 
ure boilers. The objection raised against 
them is the danger from explosion ; but this 
is imaginary, for, other things being equal, 
the 86-inch boileris just as safe at 120 pounds 
the 
other things are not equal ; more care and 


pressure as 72-inch at 60 pounds; but 
better material is almost invariably used in the 
case of the high than with that of the low- 
pressure generator. Another point, the high- 
pressure boiler is the more economical for the 
reason that it takes nearly a thousand units of 
heat to get steam at atmospheric pressure, 
after which it only 
many units to get the 120 pounds 


takes about twice as 


panera 


that it does the 60 pounds, out 


of which can get twice the 


work. 
The argument is advanced that 


we 


should a boiler explode, the dam 
age would be much more serious 


with high-pressure than with 
low, but this I imagine is not 
true to any extent. The large 


boiler at 60 pounds and the small 
one at 120 pounds would either 
be bad enough ; but it is not neces 
sary to take that into considera 
tion, for there never was an ex 
plosion that was not preventable, 
and with modern safety appli 
ances and a careful engineer, ex 
plosions may be classed as a re- 
mote contingency, 

In this latitude, build 
ings have to be heated by using 
the exhaust for the 
pose, the cost of running electric 


where 
steam pur 


lights is not very great; or, if 





preferred, onc may say the cost of 








heating is not very great. Some re 
: ride: , iy. 1. 
vet the notion that because in cases 
where the system is not properly 
arranged and a pound or two of 
back pressure is put upon the en 
vine, that the use of the exhaust 
But 


when 


costs as much as it comes to, 
when that 
steam is exhausted at atmospheric 


one considers 
pressure, it contains 960 units of 

heat, and at two or three pounds pressure not 
over 970, the two or three pounds of back 
do When 


there remains this vast amount of heat in 


pressure not amount to much. 
exhaust steam, it is the height of folly to 
throw it away, for with a properly arranged 
system even the two or three pounds of back 
pressure may be avoided, 

In placing a plant in an old building, lack 


of chimney capacily is often met with, and 
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this in planning new should be considered. 
A round chimney flue is better than a square 
one, but not easy to deal with running through 
the upper stories; a hexagon or octagon is 
also better than a square, and it would seem 
that the excessively large chimney breasts 
could be made less objectionable if three 
sides of an octagon or hexagon than a square. 


nn > 
COC) 


30LT-Cu" 


AUTOMATIC 


My that 60 
should be about the limit in 
used, and if more 


impression is horse-power 


size of boilers 
power is wanted, double 
or triple the number. Twelve feet in height 
that will for the 


tubular sort, and fifteen feet is better. 


is the lowest do common 


It is best to start the foundations around 
the boiler room down for that height, rather 
than start level with the balance of the build- 
ing and undermine afterwards ; and it is best 
to make room for four square feet of chimney 
flue for one boiler, six square feet for two, 
How the 


and eight square feet for three. 
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always attributed tothe propercause. When 
the real cause was not known it was easy to 
fancy it due to the engine, and while only to 
a certain extent was this true, it led to the 
construction an d introduction of the high- 
speed small engine, because it was easier to 
properly govern a high-speed engine, and 
later because it seemed desirable to put elec- 








tric light plants in places too small to admit 
When it was supposed 
that more perfectly governed engines were a 


the large motors. 
necessity, they were produced, and probably 
what constitutes proper governing, and how 
it can be accomplished, is far better under- 
stood than ten years ago; so that there are 
now quite a number of engines built that 
Similarly the dyna- 
mos, lamps, and systems of wiring have been 


meet the requirements. 


improved, and quite a number of companies 
are erecting plants that satisfy the demands 
of their customers. 
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oil and repairs. Another point in electric 
lighting—the question of an engine always 
going when you expect it to—is of vital im- 
portance. 

For nearly all isolated plants the small 
high-speed engine is almost a necessity on 
and in most cases the 
amount of power required is variable, for 
which reason a divided plant—that is, two 
or three boilers and two or three engines—is 


account of room, 


often more satisfactory than one large one. 

Where two engines and two boilers will 
just supply the maximum demand, another 
boiler and engine practically duplicates the 
plant ; with three there is always one in re- 
with a divided }Jant, as the 
demand for lights falls off, one of the two 
engines may be shut down. 


serve, and 


The engines and dynamo should be on the 
ground; for except by the most expensive 
provisions can they be put upon the upper 
floors an'' be satisfactory; and as the base- 
ment is the least valuable room and the best 
for the purpose, it is not good policy to cater 
to the notion that some have, that they would 
like to make a show-piece of their plant. 

Making electric light is business, and it 
should be Many times it is 
necessary to put ina plant where the room 


so considered. 


is so short that the belt’ has to run back past 
the engine. This is bad, not only on account 
of the inconvenience and danger, but because 
it puts all the work on the upper half of the 
beli, allowing the lower half to sag away 
from the pulleys, reducing its driving power, 
and ends in its dragging on the floor and 
working badly. 

For an isolated plant of from 250 to 800 
incandescent lamps, a room from 25 to 35 
feet in length should be set apart, if possible, 
and if for one engine and two dynamos, 12 
or 18 feet in width will answer; if two en- 
gines, 16 to 25 feet, depending somewhat on 
the kind of engines and dynamos use 

Usually it is possible to get the advice of a 
competent boiler maker and engine builder 
when making the plans, whether their spe- 
cial product is used or not. 

To what extent architects are consulted as 
to the selection of the various parts of a plant 
I do not know, but presume to some extent; 
and if so consulted, it stands them in hand to 

be prepared to give satisfactory 
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coal is to be got to, and the refuse away from 
the boiler ; where the wateristo come from, 
where the pumps and heater are to set, and 
where the exhaust steam is to go, when not 
wanted for heating, are points to be con 
sidered, 

In the beginning of the electric lighting 
business (which is scarcely more than ten 
years ago), there were so many things that we 


did not know, that poor lights were not 
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replies, or at least avoid so far as 
‘ possible making mistakes. 

In regard to boilers, there are 
many new sorts, but mostly the 
new kinds are so tall as to be in- 
convenient in basements ; this isa 
matter, of course, that always re- 
quires consideration, and some- 
times condemns a boiler against 
other considerations of utility. 

Tubular steel the 
material, moderate in size 
i and properly set, are reliable and 
, satisfactory. 


boilers, of 
best 


Kitts’ or some other 
reliable high and low-wateralarm, 
with a good safety valve, makes 
the boiler safe, if in the hands of 
a temperate, competent man. 
Either two pumps, or one pump 
and one injector, for feeding, are 
advisable. A good heater is such 
an element of economy that it 
W should be included. Every pipe 
connecting either steam or water 
valve and 





should have a slop 





| 


union in it. If two or more boil- 


Fig. 3. 






SEE PAGE 1. 


A tirst-class large slow-speed engine is 
more economical in steam Consumption than 
a small high-speed one of the same power, 
but that is not claiming that all slow-speed 
than all high 


speed ones, or that because an engine is more 


engines are more economical 
economical in steam consumption it is the 


most economical to use, for there comes in 
the question of first cost, the cost or value of 


the room it occupies, the cost of attendance, 


ers, there should be a safety valve 
toeach. If steam pipes are long 
they should be one size* larger 
than the size the engine calls for, 
and thoroughly jacketed. 

Boilers and engines vary in 
price, the same as clothing. If 
the low price is insisted upon, the 
maker is going to put in cheap 

stock and do poor work. 

The man who furnishes the poorest of all 
is the man who offers the largest bribe, for 
the bribe is not coming out of his pocket. 
He is either goiag to take it out of the goods 
or out of your client; and though he may tury 
to ease his conscience by calling it a com- 
As itis 
always the best goods that command the best 


mission, it isa bribe all the same. 


prices, so it is safe to conclude that the price 
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is a measure of quality. 


is essential, and, with noisy engines, various 


devices, such as sand bed or layer of cork, 
have been used; but the engines 
should run without noise, and 
the belts as nearly so as possi- 
ble. There are other ways to 
drive without belts, that take 
less room and that ought to be 
A cut gear with a 
leather (not rawhide) pinion, or 
the plan recently introduced of 
putting the dynamo pulley with- 
in about one-eighth of an inch 
of the engine pulley, and run- 
ning a leather hoop bet ween the 
two; I have known the latter 
device work well in other 
places, and fancy it is feasible. 
But in laying out the room fora 
plant, it is best if possible to 
give the full length required 
for a belt, and this simply as a 
matter of economy. 


less noisy. 


to 


restrictions, 
will pre- 
vent an architect, if he has the 
genius, from making a yood- 
looking building, so too with 
mechanics, all things are possi- 
ble. But when special boilers, 
engines, or dynamos have to be 
designed and constructed to fit 
odd places, the cost is increased 
immensely. 

To better understand why it 
is desirable to have the plant 
in the basement, it is only neces- 


As there are no 
however severe, that 


sary to consider one or two of 
the difficulties 
high speed. In the hundred horse-power en- 
gines the weight of the reciprocating parts 
This 
weight has to be started and stopped from 
four to tive hundred times a minute, and yet 
while reaching a maximum velocity of from 
900 to 1,000 feet a minute. Or 
consider it in another way, we have 
from 500 to 1,000 pounds weight 
starting from rest, and in going 


encountered in 


varies from one-fourth to a half ton, 


to 


nine inches in the one-sixteenth part 
of a second, acquiring a velocity 
of 1,000 feet per minute, and then, 
in moving the next nine inches, 
is brought to rest ; and to keep on 
doing this over and over for min- 
utes, hours, days, and week after 
week silently, requires material. 
workmanship, and a foundation. 

As action and reaction are equal, 
to start and stop this weight must 
bring a strain on the framing and 
foundation, were it not for coun 
terbalancing, which is nothing more 
than putting an equal weight to 
the opposite side of the fly-wheel 
of the engine. 

If this be correct, it will fully 
neutralize the shaking tendency 
which would otherwise be destruc- 
tive to the building; but the coun 
terweight does not obviate all the 
difficulties; for when the tendency 
to shake the engine frame endwise 
is fully neutralized, the same force 
has an equal tendency to shake the 
engine frame up and down. 

On the upper floor it is hard to 
resist either tendency, whereas on 
the ground, one has the earth as an 
anvil, which seems best able of all 
things to stand it. 

The danger of fire from the boil 
ers can best be fortified against on 
the ground floor, and the tremble 
and noise from dynamos and belts 
are less troublesome. 

It may be interesting, in this con 
nection, to consider for a few mo 
ments the problem of engine regu- 
lation governing. It is re- 
quired of a machine capable of developing 


or 


one or two bundred horse-power, that it shall 
make 150 or 200 revolutions per minute, and 
two turns slower if fifty per cent. 
more work be imposed upon it, and not over 


not go 


two turns faster in a minute if nine-tenths of 


In many places 
quiet running of the engine and dynamo 
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the load be thrown off. This correction is 
accomplished by admitting 


steam to the engine, which would seem sim- 


more or less 


ple enough, but remember it is to be done by 














«a machine already in motion, and by itself. 

Were it possible to construct a valve steam- 
friction and 
have no weight, the problem would be sim- 
ple; but, as no such valve exists, the nearer 
one approaches it the easier the problem, and 


tight, that would move without 


the more powerful the controlling mechanism 
and the 
nearly can perfection be approached. 


frver it is from friction, the more 
The true test of governing is not the one 
the general average of 
but the 


usually employed 


one minute with another, maxi- 


PATENT MARCH \.\881- 


MACHINIST 


mum velocity at any one instant of time 
compared with the minimum at any other 
instant. 
In conclusion, the isolated plant on the 
ground floor; small high-pressure 
all the 
for operaing, and all safety appli 
ances that are reliable; engines that 
can be relied upon, or one in re 
proper foundations, 


boilers with conveniences 


with 
plenty of working room when pos- 


Serve ; 
sible, and dynamos of standard 
merit in duplicate. 

I have not referred to electric 
lizht plant for central stations, not 
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gravings on this page, the first of which is 


their door and sash tenoning machine. As 
will be seen, the machine consists essentially 
of a hollow square pedestal, upon which is 
mounted an upright, to which are gibbed the 
heads which carry heads 
having a vertical adjustment by which the 
thickness of the tenon or depth of shoulder 
can be regulated. There 
tachment by which the heads can be securely 


the arbors, both 


is also a lock at- 
retained in position when once set. 

A distinguishing feature of this machine is 
the new vibrating carriage, which is of pecu- 
liar construction, and is so made as to reduce 
friction, and the consequent power required 
the minimum. 
This carriage is gibbed too, and 


to work it, to 


runs on a single slide, and con- 
nection is made from each end 
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———____ IMPROVED TENONING MACHINE, 


because it may not be of interest and value, 


but because it is a subject better understood 
by the electrical engineers, 


<> 


After all, the location of the World’s Fair 


depends upon the money subscribed. 
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AUTOMATIC KNIFE GRINDER. 


Improved Tenoning Machine—Auto- 
matic Knife Grinder. 
Among the machines made by J. A. Fay 
& Co., which they have recently improved 
in design, are the uwo represented by the en- 
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TO 


of it to a central pivot or crank 


at the bottom, which, as the 
carriage is moved back and 
forth, rolls or vibrates with 


litde friction, and also enables 
the operator to follow up the 
work, there being no obstruc- 
tion in his way. It is very 
light, yet is provided with all 
necessary stops, wrought-iron 
extension rod, poppets, springs, 
etc. 

The copes can be adjusted 
separately if desired, though, 
being attached to the heads, no 
separate adjustment is required. 
The cope heads move in and out 
with single screws The usual 
form of spurs are replaced by 
saws, Which are more casily kept 
in order, and require less sharp- 
ening. Owing to the angle and 
peculiar shape of the cutters, a drawing cut 
is obtained, which contributes much to the 
The bonnet 
arranged as to swing out of the way, to afford 
easy access to the cutters for sharpening. 

The belt when once adjusted requires no 
attention, as a binder pulley, which 
isapplied to the slack side, main- 


doing of smooth ‘work. is so 


tains an even tension at all times. 

The second engraving is of an 
improved machine for grinding 
planer knives and cutters, 

It is designed especially to meet 
the wants of planing mills, sash and 
door, moulding and box factories, 
agricultural shops, or wherever a 
reliable means is wanted to sharpen 
or grind cucters and knives, 

The of 
made in one solid casting of cored 


frame is neat design, 


section, and has a large floor base. 
The machine is simple and sub 
stantial, easily taken care of, and 
for reducing cutters to a sharp, 
keen edge, has proven very effect 
ive, 

It will sharpen planing knives of 
all kinds, up to 82 inches in length, 
giving them a true bevel and 
straight edge, or the machine can 
be changed when desired to grind 
the bevel edge of the knife a little 
concave, 

For planing soft wood the best 
angle for the bevel is 25 degrees; 
for hard wood it should be = in 
creased, A cup wheel is used, as 
it grinds a flat surface, runs light, 
is easily kept trim, and is compara- 
tively inexpensive. 

The arbor is large, runs in con- 
nected sclf-oiling bearings, arranged 
to move forward as the whecl is re 
duced in size by wear. By moving 
the stops on the front face of the car 
riage it will traverse forward and 
hack lo any distance desired to suit 
the length of the cutter to be sharp 
ened, 

The knife-holder is very heavy, 
and trunioned on the carriage, and 
can be set to varying angles to suit 
the bevel to be made. The ma- 
chine is automatic, and after being 
started requires no further atten 
tion, as it will continue to run until 
the knife is tinished toa perfect 
edge, when the grinding ceases at 
the exact grinding point at which the stop 
may have been set. 

As will be seen, the machine occupies less 
floor space than a grindstone; it grinds knives 
more quickly, and in a superior manner. 

J. A. Fay & Co., Cincinnati, Ohio, are the 
builders, 
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A Handy Contrivance. 


3y Ropertr E. MASTERS. 

The drawings show a combined heating 
stove, core oven and melting pot, used in the 
brass foundry of a large railroad system. A, 
Figs. 1 and 2, show a plain round heating 
stove, on a cast-iron bottom plate B (no legs 
are used). This stove was made of the usual 
style of large dome top heating stoves, used 
in roundhouses and depots. The dome sec- 
tion is left off, and the pipe connected at C, 
Fig. 2. 

It is represented broken away to the right 
of Fig. 1, to show the inside arrangement. 
The bottom oven plate D, atop view of which 
is shown at Fig. 3, is cast with a circular rib 
E on the bottom side, to fit around the stove, 
to prevent sliding. The top plate can be cast 
from the same pattern, by stopping off the 
rib Hin the mould. The angle and straight 
projections /’ are 1 lifgh, and act asa stay 
The top and bottom plates 
are not bolted to the sides. The lugs G, on 
the sides, are cast at right angles with the 
plates, and fit up against and are bolted to 
lugs HZ on front and back plates. An edge 
view of lugs bolted together is seen at J, Fig. 
2. The brackets J, shown in section, and by 
dotted lines, are to support cross-bars, to set 
the core plates on, The doors A are of me- 
dium light wrought-iron, and are fastened 
when closed with buttons 1. The back oven 
plate can be made from the pattern for the 
front plate by stopping off the lugs and cut- 
ting out the sand which forms the opening 
for the doors in the mould. 

This oven has a capacity to dry 
cores for good size brass foundries 
on certain lines of work, and could 
advantage in 


to the side plates. 


be used to good 
many iron foundries where they 
have no core oven, saving the 
trouble and inconvenience of dry- 
ing and watching cores on top of 
furnaces, and in and around boil- 
ers. The bars from the center 
shelves can be removed and a 
comparatively large core dried, 
besides utilizing the heat to keep 


Again of Tapers—A System. 
By JARNO. 

It would appear that the condition of 
center tapers is worse than was 
shown in the story of the cabinet. One 
maker has in his lathes ten different rates 
of taper. 

Relatively, the obstacles in the way of 
changing to a standard have been overstated, 


even 


because, for every one of these there is an 
equal or a greater obstacle in the way of con- 
tinuing the confusion. Waubug asserts that 
to change now will cost more than all the 
profit that will ever come from having a 
uniform standard. The fact that he is the 
lathe maker having the ten rates of taper 
may have something to do with his so pos- 
itive opinion. When made on purpose, has 
any one ever known of a change that did prove 
so costly? In a large concern there was a 
departure from the original standard, in con- 
sequence of making new gauges not partic- 
ularly accurate and of gauges becoming 
worn. If it is easy to go away from one, it 
may not, with proper means, be hard to come 
to a standard. My cabinet acquaintance 
thinks that, ere long, he will alter or replace 
half the centers in his cabinet; and, at the 
same time, take along their spindles. 

Is there a scientific principle involved in 
establishing a taper ? There is this principle, 
that the angle of the taper must not be so 
large that a center will not stay, when driven 
in, and that the angle need not be so small 
as to make it very difficult to back the center 
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TAPERS. 


with # F#’ should be more than five degrees, 
and that if A must not slip, the angle should 
be less than two degrees. If CDG Hbea 
wedge pressed between two pieces A and B, 
the law of its sliding will be the same as that 
just given, considering each of the two sides 
of the wedge to be at the same angle with its 
center line H F’ as we have just considered 
C Dto be with HF. That is,if the wedge 
must slide when pressed upon by the two 
pieces A and B, the angle that one of its 
sides makes with the other side should be 
more than ten degrees, or more than twice 
the angle of repose. If the wedge must not 
slip, the angle of one side with the other, 
which may be called the angle of the taper, 
should be less than four degrees. Hence, we 


rig. 3. 
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the quoting from so many authors looks too 
much like airing-an acquaintance with their 
books. Ireply that the quoting is done to 
show that it is not always safe to take any 
one author in a matter of experimental 
knowledge ; the percentage of difference be- 
tween two and five degrees is considerable. 
The limit to the smallness of the angle of 
taper is also indefinite. If a cold center 
be driven into a warm spindle, one might 
think that the center is not tapering enough, 
upon trying to back it out when the spindle 
is cold. The smallest center angle that I 
know is something less than two and a half 
degrees, which in practice has been found to 
be small enough. We are, therefore, at 
liberty to choose any angle of taper between 
two and four degrees. 

I find that the best system is the following : 

Let the rate of taper beonein twenty, or. 05" 
to 1 a 

Let the tapers be numbered 1, 2, 3, ete.; 

Then the number of the taper ts the number 
of tenths of an inch in diameter at the small 
end,the number of eighths of an inch at the large 
end, and the number of halves of an inch in 
length or depth. 

Exramples.—No. 1 is one-tenth inch at the 
small end, one-eighth inch at the large end, 
and half an inch long; No. 3is .3" at the 
small end, 3-8” at the large end, and 1.5” 
long. 

Now we have a system in which a number 
means something; for when we know it we at 
ouce know the end diameters and the length. 
Let us look at acouple of examples of tapers 
incommon use. Before me are six different 

lists ; each of four of them pur- 
ports to be a list of the same 
tapers. Neither of these four 
agrees with any other, and, of 
course, we cannot tell whether 
either is correct: confusion in- 
creasing—I write these words on 
the back of my hand, to make 
sure that I am not dreaming. I 
avoid the lists altogether, and 
select two tapers not in them, 
those of Labrihed and Mephit ; 
their sizes are as given in Figs. 3 
and 4. In thus giving correct 





the shop warm in winter. In the 
summer it could be removed out- 
side of the foundry if desired. 

Fig. 4 shows the oven removed, 
and the kettle M set in to melt 
the metal for lining journal 
brasses. 

At the foundry referred to they 
make a large number of lead-lined 
brasses each month. The brass 
is placed in a former, and held 
secure by a lever worked with a 


























sizes and real names of the mak- 
ers, the reader that wishes to ex- 
amine farther into this subject 
can have the benefit of my expe- 
rience. In singling out Labrihed 
and Mephit, I would say that they 
are named not because they are 
pre-eminently bad, but because 
their tapers are known with 
some degree of certainty. The 





sizes in Figs. 3 and 4 can be 
easily carried in mind, if one 








pedal, the metal is dipped from 
the kettle and poured with a 
small babbitt ladle. The mix- 
ture of metal used for a lining at 
this place is 20 pounds of anti- 
mony to80 pounds of lead. 

The stove A, when used with 
a dome, has no hole for the stove- 
pipe at C, the pipe connecting 
straight with the top of the dome. 
It is then used as a sand dryer 
by railroads having only a few 
locomotives. A number of pro- 
jections, NV NV, are cast around 
the bottom of this section of the 
stove, for the ring shown in sec- 
tion at P, and in part plan Fig. 5, 
A cylinder of heavy 
wire netting is placed on this, 
inside of the flange R. It is left open at the 
top and filled with sand over dome and all ; 
as it dries, it falls readily through the slots 
S by starting it with a poker. 


to rest on. 








Plug engineers employed in backwoods 
saw-mills are coming to the front as produ- 
cers of boiler explosions. There are at least 
five times as many saw-mill explosions as _lo- 
comotive boiler explosions, notwithstanding 
that the former comprises the largest class 
of boilers to be found in the United States. 
Poor boilers, incompetent engineers and no 
insurance makes a good combination for 
turning mill men into paupers or corpses in 


short order.—Lumberman, 



































A HAanpy ContrTRIVANCE. 


out. These limits are quite indefinite. In 
| Fig. 1 let the piece A rest upon the inclined 
surface C D. Now, the greatest angle that 
C D can make with the horizontal line 2 FP, 
before A slides upon C D, is called the angle 
| of repose ; it has also been called the /imiting 
angle of resistance. This angle varies with 
the material and the condition of the surfaces. 
| The average angle of repose in metals hav- 
ing smooth surfaces that are oiled, is placed 
| by Unwin at four and a half degrees, and by 
| Willis at five degrees. Rankine gives the 
same, or a little smaller, angle as Unwin, and 
adds that in some experiments the angle has 
been assmall as two degrees. Hence, it would 
| appear that if A must slide, the angle of CD 


conclude that if a center be of a taper 
whose sides make an angle of less than four 
degrees, it is not likely to slip out, after be- 
ing driven in, even though it be oiled. An 
angle of four degrees makes a taper of nearly 
seven-eighths of an inch to a foot. No cen 
ter, so far as I have seen, has a taper more 
than this, which is intcresting as indicating 
that the machinist, in practice, has not ex- 
ceeded the angle of safety given in the text- 
books, 
thing is that the machinist knew by expcri 


Gascon says that the interesting 
ence the angle of safety, long before it was 
recorded in books, though for it he had no 
special name, and that the books have merely 


followed the machinist. He says also that 





has a good memory and _ noth- 


ing else to remember. Most 
persons cannot spare the time 


to learn a complicated system, 
and, therefore, they must con- 








tables in 
dealing with such a system. It 
gives one but little help to say 


sult drawings .and 


that the length of a taper is four 
and tive-cighths times the diame- 
ter of the large end, because one 
can consult a table as easily as 
make acalculation. Inthe Jarno 
system all the sizes can at once be 
derived from the number of the 
taper. Figs. 3 and 4 are in the 
vicinity of Jarno No. 10, Fig. 2. 
As soon as No. 10 Jarno is named, 
it is known that the small diame- 
ter is 1, that the large , 
‘and that the length is 5 The length can 
also be derived from the diameter of either 
end: five times the small diameter, or four 


diameter is 1.25 


times the large diameter, is the length. 
I do not expect that Waubug will change. 
Can any one tell why a boy plays marbles 


always in the first days of March when the 
Who 
ever can tell this, can tell why Waubug will 
Perhaps he might, instead of 


ground shows up through the snow ? 


not change. 
our ‘‘ Standard Taper,” say our ¢apers, if the 
habit is not too firmly tixed. 
year 1890 some concern will start, be suecess 


During the 


ful, and will be in existence fifty years from 


to-day. It is this concern, as well as others, 
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that shall start and be successful, in years to 
come, that will adopt the new system. 

In the next paper I purpose to show a way 
of making and measuring gauges by which 
any one can conform and adhere to a standard. 

= Cy 
Modern Locomotive Construction. 
G. A. MEYER. 


AND 


By J. 


ONE HUNDRED THIRD PAPER. 


The pumps can be attached directly to the 
frames, as illustrated in Fig. 569, only in 
eight-wheeled passenger engines. In mogul, 
ten-wheeled, and consolidation engines there 
is no room to place them in similar positions, 
therefore, in the latter classes of engines, we 
often find them attached to the slides. Figs. 
587 and 588 show a pump designed for fasten- 
ing to the slide and yoke brace ; the only differ- 
ence between this pump and that previously 
shown is the position of the air chambers, and 
The type 
of slide for which this pump was designed is 
shownin Figs. 241. The lug near the stufling- 
box (Fig. 588) is bolted to the top of 
the slide, and the lug near the air 
chamber is bolted to the yoke brace. 

The D587, 588) 
show the air chambers placed in the 
neighborhood of the of the 
barrel; the object aimed at in this de 


the position and design of the lugs. 


illustrations (Figs. 


center 


sign is to concentrate the weight of 
the pump as much as possible near 
one of the points of support. As 
far as the distribution of weight is 
concerned, the design is correct; but 
in placing the air chambers at or near the 
center the barrel, the of the 
flow of water is interfered with, which is 
The place for the 
in the class of pumps here 
at the end of the barrel; and 
they cannot always be placed 
should be remembered that any 
change in the direction of the flow of 
water, such, for instance, as is caused by 
placing the air chamber in the center of the 
barrel, has a tendency to affect the efficiency 
of the pump, and this should be avoided 
as much as possible. 


of direction 


an objection. proper 
air chambers, 
shown, 
although 
it 


is 


there, 


It may also be well to remark here that, in 


all pumps, the . 
suction valve 
should be 

placed as near L 3% 
as possible to 
the _ plunger, 
leaving only a 
sufficient wa- 
ter-way be- 
tween them. mn 
Necessary 


i] 
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NN 
changes’ in (< ’ 
the form and ‘ = 
size of the 
Water passa 


ges should be 
made grad- 
ually; sudden 
enlargements 
and 
tion 


contrac 
should 


Viy. 593. 


always be 
avoided, 

We have 
previously 
referred to short stroke pumps; sections and 
other views of this class of pumps are here 
given in Figs, 589 upto 592. These pumps are 
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placed under the boiler, and are bolted to a stroke pump. The pump is fastened to the steam cylinder, we may further simplify the 


cross-brace A extending from frame to frame. 
The plunger D is worked from an 
eccentric placed on one of the driv- 
ing axles. Fig. 593 shows separate 
views of the pump-rod jaw (, to 
which the pump-rod B is connected. 
The valves and cages in this pump 
are of the same design as those in 
the full-stroke pumps previously 


| 


whe 


/ 


YAY 








Plan View 


<r, 














Stroke 3\% inches, 




















This pump is designed for a 12 


illustrated. 
inch cylinder. 
Figs. 594 up to 596 represent another short- 


of Valve Cage. 


Vig. 589. 





consumed. 


draw-bar, and is worked from a pin attached computation and make the cross-sectional area 











Fiy. 597. 











Viy. 596. e 


Plan View, 





















Fig. FO4u, 


to one of the crank-pins; hence 
the pump is placed outside of the 
driving wheels. It will 
ticed that the valves 1 and cages 
K 
from those previously illustrated; 
this difference is not due to any 
particular necessity, but is sim. 


be 


are made somewhat different 
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Fig. 591. 


(> ply due to the fact that the pumps 
were designed in different locomo- 
tive works. 

To find the size of pump 
quired, we should estimate the 


re- 


consumption of steam, and _ this 
may be approximately obtained 
by calculating the weight of steam 
in the cylinder from its pressure 
and volume at the time of its re- 
lease. -In locomotives, the aver- 
age pressure of the steam at the 
vary 
much, and therefore may 
make the pump capacity directly 
proportional to the cylinder ca- 


time of its release does not 


we 


pacity, without finding the amount of steam 
Since the stroke of a full-stroke 
pump is equal to that of the piston in the 


Fiy. 59 


no- | 





= Ox 4 
aoe 


8. Outside 





Fig. OSs, 











of the plunger directly proportional to the 
cross-sectional area of the cylinder. Practice 
indicates that 
| pumps, good 


| making the 


for locomotives having two 
results will be obtained by 
area of 
| plunger equal to ,4d of the cross-sectional 


cross-sectional each 
area of one cylinder. This proportion is not 
| strictly adhered to by the different builders; 
indeed, many builders use the same size of 
| pump for two or three different sizes of cyl 
|inders; for instance, the pump illustrated in 
| Fig. 568 is used for cylinders 16, 17 and 18 
inches in diameter. But the proportion here 
| given we believe to be a good one to adopt in 


designing a full-stroke locomotive pump. 
Hence the following: 
Rule.—Divide the cross-sectional area of 


the cylinder by 72; the quotient will be the 
| cross-sectional area of the pump plunger for 


| locomotives in which two pumps are to be 
| used. 

Erample.—What should be the diameter 
of the pump plungers for a full-stroke pump 
ina locomotive having cylinders 17 inches 


diameter? 


The cross-sectional area of a cylinder 17 


inches diameter is 226.98 square inches, and 
| 226.98 mee , : 

= 3.15 square inches for the cross- 
in 


sectional area of the plunger; the diameter of 
a circle containing 3.15 square inches is two 
inches (very nearly), hence the diameter of 
the plunger should be two inches. 

Find the 
diameter of the pump plungers fora full- 


Let us take another example. 


stroke pump ina locomotive having cylin- 


ders ten inches diameter. Here have 
78.54 


12 


we 
1.09 square inches for the cross-sec- 
tional area of the pump plunger, and the di- 
ameter will be 1,3,th, nearly. 

In a find that the di- 
ameter of the pump plungers for full-stroke 


similar manner we 
pumps for cylinders 20 inches in diameter 
will be nearly 28 inches, These results agree 
very closely with the 
practice. 

The capacity of a full-stroke pump de- 
signed by the foregoing rule will be sd of 
the capacity of one steam cylinder; and short- 


average locomotive 


stroke pumps should have the same capacity. 
We may, therefore, establish the following: 

Rule.—Multiply the cross-sectional area of 
the cylinder in square inches by the length of 
stroke of piston in inches, and divide the 
product the quotient will the 
capacity of the pump in cubic inches.  Di- 
viding this capacity by the length of stroke 


by 72; be 


of plunger in inches, we obtain the cross-see 
tional area of the plunger in square inches; 
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or, dividing the capacity of the pump by the 
cross-sectional area of the plunger, we obtain 
the stroke of plunger. 

Erample.—Find the diameter of the pump 
plunger; its stroke is 7 inches; the diameter 
of the steam cylinder is 18 inches; stroke, 
24 inches. 

The cross-sectional area of the steam cyl- 


inder is 254.47 square inches; hence its 
capacity is 
254.47 x 24 6107.28 cubic inches, 
and 
6107.28 ae 
ai 84.82 cubic inches for the 


capacity of the pump. 
Dividing the capacity of the pump by the 
stroke of plunger, we have 
84.82 
7 = 
cross-sectional area of the plunger; and its 
diameter will be 31% inches nearly; hence we 
may say that the diameter of the plunger 


12.11 square inches for the 


should be four inches. 

Suppose that in the foregoing example the 
diameter—four inches—of the plunger had 
been given instead of the stroke, and that it 
is required to find the stroke of the plunger. 
Under these conditions we proceed in the 
following manner: 

We first find the cross-sectional area of a 
plunger four inches diameter, which is 12.56 
the 


square inches; now, dividing pump 

84.82 oe 

sapacity by 12.56, we have using 6.75 
en / 12.56 

inches, which is the stroke of the pump 


plunger. These results agree closely with 
the size of the pump illustrated in Fig. 594, 
which is an exact copy of a working draw- 
ing; the diameter of the plunger is 4 inches; 
stroke, 7 inches; this pump was designed for 
18x24 inch cylinder. 

Example.—Find the diameter of a short 
stroke pump plunger, whose stroke is 34 
inches, the locomotive having cylinders 12 
inches in diameter, stroke 20 inches. 

The capacity of the steam cylinder is 
113.10 x 20 2262 cubic That of 
the pump should be 

2262 


+ 
72 


inches. 


= $1.41 cubic inches; 


and the cross-sectional area of the plunger 
will be 
31.41 
3.5 
and its diameter will be 88 inches, nearly. 
Here, again, we have results agreeing closely 


= 8.97 square inches; 


with dimension in Fig. 589, which is also a 
copy of a working drawing. 

Of course the fact of using only ove pump 
and an injector for the same locomotive will 
not make any difference in the sizes of pumps 
found by the foregoing rules. 


=> — 


LETTERS FROM PRACTICAL 


MEN, 





Lathe Centers, 
Machinist: 

Jarno has given us a good article on lathe 
centers and their variability. The thought, 
no doubt, will come to many, why, instead 


Editor American 


of making collets to fit the centers, they did 
not bore and ream the center holes and make 
new of which would 
have been much greater than the cost of the 
collets. Probably the reply would be that 
there is great difficulty in making a center 
hole true in that way, and this calls up the 
following suggestion: 

Make the right number of collets of steel 
—hardened and ground inside and out, par 
allel outside—and then bore out the lathe 
spindles parallel, and force in the collets to 


centers, the cost not 


stay. 
The second advantage of this plan would 
be that the man who 
hole periodically would make less headway. 
ITexpect this has been done as a remedy 
fora mutulated spindle, but suggest it as a 
way to accomplish uniformity in a place 

where uniformity is desirable. 
Joun E. 


bores out the center 


SWEET. 
Rivet Setting. 
Editor American Machinist: 
In your issue of Sept. 26th an article on 
riveting appears, which calls for some criti 


cism. The writer appears to advise the use of 





the automatic riveting hammer for light 
work, whereas, it has been proven that the 
correct principle on which to set a rivet is 
by meansof compression. Hydraulic, steam, 
and lever riveting machines, with one single 
exception, use that system, and for light 
work, such as the writer describes, a simple 





Foree, Motion and Work. 
By PEpDRO. 
FIFTH PAPER. 


In the last paper we studied uniformly 


punch and die are the most efficient tools that | accelerated motion as starting from a state of 
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River SETTING. 


can be used. The great difficulty in riveting 
is to get the end to expand without enlarging 
the neck. In using a hand hammer you can 
turn the edge over, and thus make a good 
set, but you cannot make a machine do that 
perfectly, as it must strike a direct blow on 
the end, and the rivet being of the same 
strength throughout, it is inclined to expand 
in the neck, causing the work tobuckle. To 
obviate this difficulty is the problem. Now, 
if we can produce a tool which will exert its 
force in a direction at right angles with the 
pressure, we have what we want. This can 
be done by using a chisel, or center point of 
If the work is rough, a chisel 
set in a socket slightly larger than the rivet, 
and with a regulating screw at the back, will 
do very well ; butif the work is to be finished, 


anangile of 90°. 


Ai 
a F 
Ve 


rest. Now let us see what the 
laws of the motion are when the 
body is already in motion at the 
beginning of the time from which 
it is considered. For example, 
let Fig. 6 represent the diagram 
of this motion. The time ¢ = B 
(, during which the motion is 
considered, begins at the end of a 
certain time A B= t,, at which 
time the velocity of the body is 
BD= V,. The body moves a 
certain length of time ¢, at the 
end of which its velocity is C # 





= Vs: 

Now it is evident that the mean 
velocity during the time tis }(B D+ CBE) 
or4 (V, + V,), hence, by Rule 1, second 
paper, the space passed over in the time ¢ is 

1 Ne arene .6=4(V, + JV,) t. 
Or, if / H = V is the velocity gained 
during the time ¢, then the mean velocity is 


}also equal to(V, + 4 V), orto(V,—4 V), 


a center point with a cupped shoulder, as | 


shown in the drawing, is the best. By regu- 
lating the press carefully, the rivet can be 
The other ad- 
vantages are that all the rivets, hard or soft, 
long or short, have to ‘‘ get there all the 
same,” and the cost is a mere trifle compared 
with a machine. 1 have used a punch and 
die of this description on rivets as large as 74" 
diameter, and excellent satisfaction. 
The drawing annexed shows the construction 
of these tools. HENRY LONG. 


set tight or loose, as desired. 


got 


A Note About Index Plates, 


Editor American Machinist : 


I recently constructed a piece of mechan- 
ism, which involved differential gearing, the 
gears to have 99 and 100 teeth respectively. 
(a Brown & 
Sharpe universal) will not cut 99 teeth when 
the index head is manipulated in the ordinary 
way, unless a plate is made with a circle of 
99 holes drilled in it, which is not a good 
plan if you can avoid it, as the holes in such 
a plate would come very close together. I | 
found, however, that the job could be done | 
by moving the index crank forward one turn, 


The milling machine I have 


)”* 
~ 


and 6 holes on the 
holes on the 33 row, 
motion to the crank of 38 


row, and backirard 2 


27 


——~ 88 


This, perhaps, may be a familiar ides 


admit of. WALTER GRIBBEN. 


Number of 


Teeth Forward Move. 


‘ 
This gives a forward 
43, Which 
is what is required to cut 99 teeth in the gear. 
to 
many milling machinists, but to others it may 
be new, and for their benetit Lappend a table | 
showing some of the divisions with their cor | 
responding moves that may be made by this | 
method, but which the regular way will not | 


Backward Move. 





hence we also have 


i Ge oe eae 8 =(V,+ 4 V ) it: 
Is: hid state Seve ciers4 eS, — + 7) tT. 
The velocity, V, gained in any time ¢, is, 
as we have seer by equation 11, fourth 
paper, 
V a é. 


Substituting this value in equations 17 and 
18, we have 
i eee 3 = Vat a fer. 
ae s= V,t —tat, 
When the motion is given in terms of the 


| initial and final times ¢, and ¢,, the time of 


motion, ¢, to be used in the preceding 
formulas is found by subtracting the former 
from the latter, viz.: 
rere t=t,—f;. 
Applying equation 12 (IIT.), fourch paper, 
we have 


he EBs 
_ ae we 
y= and s, = 2 a’ 
and knowing that s = s, — s,, we have 
a age 
99 Pon i. — J 1 
si 2 a 


Collecting these equations under one head 
for convenience of reference, we have 
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These formulas will answer the question, 
What is the space passed over by a body hav 
ing a uniformly accelerated motion when 
there is given 
I1.—The initial 

time, 


and tinal velocities and the 





II.—The initial velocity, the time and the 
velocity acquired during the time the mo- 
tion is considered. 

I11.—The final and the acquired velocities, 
and the time. 

1V.—The initial velocity, the time.and the 
acceleration. 

V.—The final velocity, the time and the ac- 
celeration. 

VI.—The initial and final velocities, and the 
acceleration. 

Let one example suffice under this head. 
Suppose a car breaks loose from a train in 
going upa grade, and that it runs down 
grade with an acceleration of 150 feet a min- 
ute. At two points along the track are men 
who observe the speed of the car as it passes 
them, the first one being 500 feet and the 
second 1,500 feet a minute. Now, what is 
the distance between the two points at which 
the men were stationed ? From equation 2: 
(VI.), we have 

_ 1,500 x 1,500 —500 x 500 

i 2x 150 

Other examples will readily suggest them- 
selves to the student if he desires to study 
the subject thoroughly. 

How can we fiud the initial velocity V,? 
Solving equations 23 (I., II., 1V. and VI.), 
we get 





6,666% feet. 





: 28 ; 
| EOC Vo aioe V5 
Ms iceuseaans VY, S=¥F. 
,= 7-4) 
_ are vy, = + ed 
24 - 

EY.. Vi = V/ Vi" —2a8 
From 23 (V. and VI.) 

\ Aes Y= Ver 
From diagram, Fig. 6 

Willis tac Vv, = Ve VV, 

Exrample.—Suppose all the data of the 


example under equation 23 to be known, 
except the initial velocity—at the first station 
—what is that velocity ? Equation 24 (IV.) 
is applicable, which gives 
V, = V/1,500 x 1,500 — 2 x 150 x 6,666; = 
500 feet a minute, 

What is the final velocity V,? From equa- 
uion 23 (L., ILL, V. and V1.) we get 


| . 2: : 
| rere ees ee a ion i 
Wenner ha V, + 4) 

| aa ial 

| 
254 |G SAEs ener ee ia L dat. 

| I" Gane cel ae \ vy t 2 s 

| From 24 (V. and V1.) 

\ ENP ere V; Y,+ at. 

| NN ceveis ere icstete’s V Vi+ V. 

Example.—Using the same data as before, 
what is the final velocity of the car—at the 


second siation ? 

From 25 (1V.) we have 
y= / 500 « 500 + 2 x 150 x 6,6663 
1,500 feet a minute. 

What is the time of motion? From equa- 
tions 23 ([., If., III., IV. and V.) we get 


» 


, 2 x 
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9 
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| eae 
TW a8 
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| |; 
6) iv pa V 208+ Vit I 
| a 
| v. pa M Vet — 208+ Ve 
a 
From 25(V.) 
VI t= Vs Vi 
a 


Example.—In case of the car, how long 
did it take the car to run from the first to the 
second point at which the men were sta 
tioned ? 

From 26 (VI.) 

1,500 — 500 
150 

To find the acceleration of the motion we 
solve equations 23 (1V., V. and VI.), which 
give us 


6% minutes, 


(27) 
») 
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From 23 (II. and VI.) 


Ve? — V;? 
0 ee = (9 V, is V)¢t 
From 23 (III. and VI.) | 
; Ve? — V,? 
\ Toker Th a Q i= 7) Zs | 
From 26 (VI.) 
, Ve — Vi | 
Wikissew eared a= ; : | 


Exrample.—Having found the time in the 
previous example, what is the acceleration, | 


supposing this to be unknown? Equation 
27 (VI.) gives 
1,500 — 500 a | 
a= - 150 feet a minute. 
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UNIFORMLY RETARDED MOTION. 


All the previous equations of this paper 
are applicable to uniformly retarded motion 
when J’, is considered the ¢nitial and V, the 
final velocity (the terms being reversed from 
those of accelerated motion) and a as the 
retardation instead of the acceleration. 

For example, take the speed of a train at 
45 miles an hour, or 3,960 feet a minute, 
when the brakes are applied. Suppose the 
retardation to be uniform, then how long 
will it take to bring the train to a standstill 
within a distance of 495 feet? In this case 
the initial velocity V, = 3,960 feet, the final 
velocity V, = 0, and the space passed over 
is 495 feet: hence, from equation 26 (I.), we 
have 

_ 2X 495 
~e 0 + 3,960 

Erample 2.—What is the retardation of the 
train? From equation 27 (IIT.) we have 
a 3,960 ae 0x 0 — 15.840 feet. 
or three miles a minute. 


= tof a minute. 


MOTION WITH VARIABLE ACCELERATION, 

When the motion is not uniformly accel- 
erated it may be represented, generally, by a 
diagram like Fig. 7 or Fig. 8, in which the 
time is measured from A along the vertical 
line, as A B, the first minute, BC the sec- 
ond, etc. The acceleration is 

B F for the first minute, 

J G for the second minute, 

K H for the third minute, 

LI for the fourth minute, ete. 

It will be seen that no two of these are 
alike, the acceleration being variable as well 
as the velocity. Fig. 7 represents a decreasing 
acceleration, While Fig. 8shows an ¢ucreasing 
acceleration, General rules cannot be given 
for this class of motions. In any particular 
case the law of the variation is usually given in 
terms of the distance passed over, or the 
cause which produces the motion, ete. 

a 
Foreed Draught. 
By W. H. Boors. 

Under the head of chimney suction, refer 
ence has been made to forced draught. 

It may seem a very simple matter to expe- 
dite combustion by using a fan to urge the 
fire, but there are many practical difficulties 
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no means violent, but sufficient merely to 
preserve a weak place in the fuel bed—ren- 
dered it impossible to preserve a fully covered 
grate, forthe air supply quickly cut through 
at this line of weakness, and opened up so 
wide a strip of bare grate as to allow air to 
pass in great volume, the immediate result 
being very sluggish combustion on the re- 
maining covered surface of the grate. 

The fire thickness must then be so thick 
that no volcanoes can form in a reasonable 
period after firing. 
content unless they are constantly raking and 


Many stokers are never 


|stirring the fire, to do which calls for an 


open door, with corresponding inrush of cold 


air and chilled plates. The practice is most 


reprehensible, and should not be necessary. 


It is usually an accompaniment of thin fires, 


land rendered necessary by such thinness. 


With thicker fires holes are less readily form- 
ed, and more liable to be partially self 
closing, from the fall into them of fuel from 
the walls of the hollow parts. Now a very 
thick fire under a forced draught will burn a 
much larger amount of coal per square foot 
than an ordinary thin fire, and to some ex 
tent, though advocated in foregoing papers, a 
small grate area is a disadvantage. There is 
little doubt in the minds of most practical 
men that the best work of a boiler furnace is 
that which is performed directly by the in- 
candescent fuel; that is, by the direct radia- 
tion fromthe burning mass on the bars. In 
a short grate this area is reduced, though the 
thickness of the fire, and therefore its radiat- 
ing area in actual contact with the plates 

internally fired 
boilers—is increased, though its upper sur- 
face is diminished more than the side or edge 
surface is augmented. The thicker and 
shorter fire, too, is hotter, and so radiates 
more heat; but it is a fact that very frequent 


we are here speaking of 


ly stokers find it easicr to manage a long fire, 
and undoubtedly this must be largely due to 
the great efficiency of the incandescent fuel 
asa heat radiator, but length of fire ought 
not to be secured by a sacrifice in thickness, 
as fuel is thereby wasted. In soft coals there 
isa great difference in specific gravity of the 
burning fuel. Some coals lift under the 
draught more readily than others, and call 
for a greater fuel depth; others, like Ameri- 
can hard coal, appear far better capable of 
burning economically in thin layers than 
would be expected. 

In locomotive practice the fire-box is often 
filled two and three feet deep in fire, and 
burning into holes can hardly occur under 
such conditions. Speaking generally, econo 
my in the use of air, which is strictly economy 
in fuel also under good management, can 





to be overcome in making a forced draught 
economical in practice, as it appears to be 
theoretically. A novice, seeing the brilliant 
appearance of the fuel ona grate under a 


fan-blown draught, is apt to imagine that so- 


high a temperature cannot fail to be produc 
tive of economy, and yet this may be by no 
means the result. A fan draught toa thin 
fire, or, indeed, to any fire, has a keen cut 
ling action; wherever the bed of fire is spe 
cially thin, weak or open is a point of attack 
for the inflowing air. If such weak places 
be watched they will be observed to glow 
more brightly than other parts, the glowing 
fuel rapidly melts away, streams of air form 
small volcanoes, and finally the fire grows so 


thin that many jets of air come through the | 


grate without ever making contact with fuel, 
and escape to the chimney unaltered chemi- 
cally, but bearing away a load of heat use- 
lessly absorbed. 
losses in efficiency, and can only be properly 
guarded against by the adoption of tires of 
sufficient thickness. 


This gives rise to enormous 


In some recent experi 
ments the continued agitation of a narrow 


band of the fuel on a grate—an agitation by 





only be secured by proportioning the thick- 
‘ness of the fire to the intensity of the air 
| pressure. Unless this be done, the constant 
| necessary leveling and raking will undo much 
or all of the benefits of better combustion. 
Many of the mechanical stoker makers in 
England content themselves with air spaces 
;several fold less than the area of bars, and 
| base this practice on the fact which they state 


| with coal, the air supply needs to be constant 


is a fact, that, with a fire constantly sprinkled 
and uniform, and sufficient finds its way 
through even the narrow spaces allowed be- 
| tween the bars to give complete combustion, 
‘the fires being thin and always evolving hy 
| drogen gases on their top surface, which 
utilize the surplus air coming through the 
thin fire. 
against thin fires, we would not overlook the 
fact that, with a good reliable fuel sprinkler, 
if one can be found, an occasionally fairly 


Though so far we have argued 


perfect action is attained by them; giving an 


spaces need not necessarily be wasteful with 





a moderate draught. Forced draught, how 


ever, cannot be 
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evenly laid tire a thin fire with small air 


applied to thin fires; for 
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these, when once burned into holes, would 
remain so, as the air pouring in through the 
thin or bare parts would prevent the descent 
on such parts of any fresh fuel, and so cause 
increased thickness of the thick areas, and 
complete demoralization of the whole fur 
nace. Therefore, though moderately forced 
draughts seem likely to grow in use, special 
precautions are needed in their application, 
and, unless such precautions are used, an 
amount of air will pass uselessly to the chim 
ney, which will completely vitiate all econo- 
my properly due to better combustion. The 
necessity of a thick fire is greater in the sim 
ple fan draught than in the closed stokehold 
system; for the probability is that the differ 
ence of pressure above and below the fire 
will be greater, and the tendency to forma- 
tion of volcanoes will be increased thereby. 
A disadvantage attending forced draught is 
the liability to form a glowing furnace in the 
ash-pit of the unconsumed = fuel falling 
through the bars. This is liable to cause 
disaster to the fire-box through overheating, 
and has been overcome in some cases by fit 
ting a water-tank below the bars, to quench 
all falling cinders. 
and dip into the water at their lower edges, 
and so keep cool, and are less liable to adhere 
to the clinker. 

Those who wish to examine the state of 
their fires at the back ends—a matter of 
difficulty with flaming and smoky coal 
should use a tube through which to look. <A 
three or four-inch tube, long enough to reach 


The bars are made deep, 


through the fire and out at the door, enables 
a clear sight to be obtained at any part of a 
fire. Locomotive men know this, but it is 
not well known to stationary firemen, and 
yet it is well worth knowing, as it will show 
upa bare back grate where sometimes little 
suspected. 





Improved File Card, 

An improvement in machinists’ file cards 
is represented by the accompanying engrav 
ing. The back, to which the card is attached 
by metallic strips at each end, is surrounded 
by a wire, which is so formed as to consti 
tute a handle, which will not split or break. 
The carding is made of steel wire, and is 
superior to the commoner kinds in nse. It is 
furnished by Frasse & Co., New York city. 

aes = 

Some mistakes occurred in the figures giv 
en regarding the contemplated enlargement of 
Bement, Miles & Co.’s shops at Philadelphia. 
These mistakes are corrected, and some addi 
tional figures and facts given by them as 
follows : 

Length of entire shop on Callowhill street, 
195 feet. The extension at the east end will 
be 145 feet long by 85 feet wide. Of this 
width, 60 feet will be used for erecting tools, 
and the heavy handling will be effected by 
a 30 ton Sellers traveling crane, which will 
have a clear lift of 35 feet. The present 
shop, continuous with the new one, will be 
widened to 75 feet for a distance of 300 feet, 
and in the widened portion there will be 
two 20-ton traveling cranes with a high lift, 
In addition to the 145-feet 
extension there will be another shop, stand 


also for erecting. 


ing at right angles, 106 feet long by 85 feet 
wide, having an erecting space 60 fect in 
width, with another 30-ton Sellers traveling 
crane to lift 35 feet high. 
be 25 feet wide instead of 15, as stated. 


The galleries will 


- lp 

The Locomotive reports 16 boiler explosions 
during the monthof August. Of these, four 
were saw-mill boilers, four threshing engines, 
ove (failure of atube) a locomotive boiler, 
one in a nail factory, one in rolling-mill, one 


in a brewery, one in a stave factory, one in a 


~ 
ri 

ina coal works. From this it will be seen 

that the saw-mill boiler is barely holding its 

own. A month or two later, however, it 

will be able to give the thresher points. 

aa. 

Alfred B. R 


opes. 


Alfred B. Ropes, who will be remembered 
by the readers of the AMERICAN MACHINIST 
as an occasional contributor to its columns, 
died recently at Sacramento, Cal. 

Mr. Ropes was a young man of excellent 
ability, and his future prospects were par- 
ticularly Graduating at 
Institute about five years since, he saw the 


bright. Stevens 
necessity of a practical knowledge of what 
ever branch of engineering he was to 
follow, and, having a strong inclination for 
railroad work, he lost no time in securing a 
position at the bottom of the ladder, which 
he was rapidly climbing when he was taken 
sick. 

From the time he first railroad 
work, young Ropes worked with a zeal that 


began 


steadily pushed him ahead, and bade fair to 
bring him to the front in railroad matters. 

The writer had the pleasure of advising 
with him as to his future course before he 
left the Institute, and has heard from him at 
frequent intervals since he entered upon his 
Everything has tended to im 
press him with the belief that young Ropes 


railroad life. 


was one of the most earnest and _ intelligent 
workers in his line, and that he was destined 
to make his mark in his chosen profession, 
Socially, he was courteous in his intercourse 
with men, securing the esteem of all he 
came in contact with. A great many friends, 
among whom the writer desires to be 
counted, sincerely regret the death of Alfred 
B. Ropes. 

The comments of one of our New York 
papers on the number of gold medals award- 
ed at Paris to our American exhibitors is not 
justified by the facts in the case. It seems to 
have been taken for granted that, because 
the exhibit from this country was not, as a 
whole, or asa national exhibit, satisfactory 
or fairly representative of American indus- 
tries, therefore no individual exhibits from 
this country were creditable, and that the 
numerous gold medals awarded to Ameri- 
can exhibitors simply show that the French 
were too courteous to send us away empty- 
handed. 

So far from this being the case, it is un 
doubtedly true that, of the lamentably meager 
American exhibits, most of them were of the 
highest degree of excellence, and would not 
have been improved in character in the least 
had the collective American exhibit been an 
The re- 


sult, so far as medals go, has been foreshad- 


hundred times as large as it was. 


owed in our foreign technical exchanges, a 
large share of their space having been devo- 
ted to illustrations and descriptions of Amer 
Of the five 
grand prizes awarded to machine tool build 


ican machinery shown there. 


ers, two came to this country, which is no 
more than might be expected, when it is con 
sidered the awards were made upon such tools 
as Wm. Sellers & Co’s, latest improved plan 
ers and tool grinders, and the Brown & Sharpe 
milling machines, and other tools, ete. 
A 

Rapid as are the advances made in me 
chanical and engineering science, it is well 
for those connected with these departments 
of human achievement to reflect that progress 
must needs be rapid if other professions are 
to be left behind. In surgery, for instance, 
a recent writer in //arper’s Monthly gives 
figures, which show that the deaths resulting 
from major amputations have been reduced 
from over 50 percent. to something less than 
t per cent., this reduction in the proportion 
of fatal cases being thought to be chiefly 
attributable to the introduction of the use 
of antiseptics in surgical operations. It is 
claimed that the practice was first’ broadly 
used in our own Philadelphia, though it is 
now common throughout the world 


 - 
Geo, A, Walker, for the last four years 
general manager forthe Union Stone Co., 


of Boston, has centered the employ of the 





planing mill, one in a pleasure boat and one 


Springtield Glue and Emery Wheel Co, 
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Trials of New Naval Vessels. 


Some time since we said that a test of the 
new naval cruiser, The Baltimore, had shown 
that she possessed a horse-power capacity 
far beyond the contract requirements, and 
that a handsome premium would be paid to 
her builders on account of it. A subsequent 
test was made, however, and the first report 
from it was to the effect that the first per- 
formance had been still further exceeded, 
this report being afterwards contradicted by 
the statement that the cruiser had failed to 
develop the horse-power required by the 
contract, and that a penalty would probably 
have to be paid. It is now announced that 
athird official trial is to take place, and, of 
course, a result differing from all the others 
is to be expected. 

These reports have come in the form of 
dispatches from Washington, which are pub- 
lished in the newspapers, and we are now 
convinced that no reliance whatever is to be 
placed in them, and, moreover, that no reliable 
and satisfactory information can be obtained 
before the publication of the official report 
of the Navy Department, if indeed it can be 
anticipated that that report will be in every 
way entirely satisfactory. 

At Cramps’ no information whatever can 
be obtained, and the test of the cruiser is in 
effect a secret one, no one who, ina broad 
sense, represents the people being allowed 
on board during the run. The naval officers 
and the representatives of the builders are 
present; no one else is permitted to be there. 
We do not wish to appear hypercritical in 
these matters, but we think it would 
more satisfactory for the people who pay for 
new vessels, if competent engineers 


be 


these 
not connected either with any shipbuilding 
yard or with the Navy Department were al- 
lowed aboard at the time of making trial 
runs, 

It is probable that things are all straight 
enough, but so many utterly conflicting re- 
ports, and so many different tests with such 
widely different results, are calculated to set 
people to thinking, and all the more when 
the trials are, to all practical purposes, secret 
ones. 


Cheap Living. 


The Department of State has issued a 
report made by the U. 8S. Consul at Glas- 


gow containing an account of a remark- 
able school designed to teach the wives 


of workingmen the art of cheap cookery- 
how to make soups out of kidneys and livers 
and the heads of codfish. A large number 
of recipes for cheap dishes are included in 
the report, and it is thought they may prove 
useful in the 
United States. 
Now, while we do not doubt that the send- 
ing of this report by our Consul, and its pub- 


‘certain crowded districts of 


” 


lication by the State Department, have been 
with the best with a real 
to assist poor people in the struggle of life, 


intentions— desire 
we respectfully submit that such things can 
do little if any good, and that to expect meas 
ures of extreme economy on the part of work 
ing people to prove a panacea for all their 
troubles, as many seem to expect, is utter 
folly. It that ‘‘the rate of 
wages is fixed by the standard of wages set 
for himself by the workman,” and to a con- 
If all working- 

codfish 


has been said 


siderable extent this is true. 

men could be convinced that head 
soup at a cost of six cents per day per family 
was the best possible thing for a working 
man’s table, then those who were out of work, 
and seeking it, would not consider that the 
limit of wages had 
reached, so long as the amount offered would 
admit of an indulgence in codfish head soup. 
And instead of the workmen saving the dif- 
ference between the cost of their present liv- 
ing and the codfish heads, wages would tend 
towards an amount just sufficient to purchase 
the heads. 
vantage to the individual, or to the few, but 
when it becomes general, and all the members 
of a class economize, the economical style of 
living”’becomes the standard of living, and 
he would save must economize still 


lowest possible been 


Economical living may be of ad- 


who 


more, the end of this coming when no indi- 





vidual can possibly go further in economizing 
than the entire class have already gone. And 
it is readily seen that the saving effected by 
extreme economy of living on the part of 
workmen, resulting in a lower standard of 
wages, does not go to the employes as such, 
for competition between different producers 
of the same or similar goods constautly tends 
toreduce the price to that amount above the 
cost of production, which will induce men to 
continue in the business, sothat if the reduced 
wages result in reduced cost of product, com- 
petition will in the end force a corresponding 
reduction in selling price, unless prevented 
by monopoly. 

An employer may be also a monopolist, in 
which case he may reap some of the rewards 
of his workmen’s economy; but it will be by 
reason of his being a monopolist, not as an 
employer simply. In the end, those who are 
able to control special privileges or monop- 
olies of some kind will pocket the entire 
proceeds of the economy of working people, 
where that economy is not exceptional, but 
general. 

We might go on and point out the fact, 
that, when the cheapest possible fare had been 
determined and universally adopted, the 
materials composing it would almost inevit- 
ably rise in price, while those displaced by 
them would fall in price, making a new bill 
of fare If everybody ate cod- 
fish heads, leaving the rest of the fish, the 
heads would soon bring the higher price, and 
it would be necessary to furnish recipes for 
dishes made from other, and perhaps less 
inviting materials. Experience in the older 
countries shows, however, that working peo- 
ple can be taught, or can teach themselves, 
to live upon the poorest and cheapest fare, 
leaving all the more desirable things to be 
enjoyed by those who do little or nothing 
towards their production; but when that con- 
dition of affairs prevails here, if it ever does, 
the self-respect and ambition of our working 
people, upon which we pride ourselves so 
much, will be gone, and with it the strength 
of our Government and institutions. It 
a sadly significant thing that a department 
of our Government considers that there 
need for instructing a large class of our citi- 
zens, who hold the destiny of the country in 
their hands, how to live on the cheapest, 
poorest and most miserable substances to be 
found, when at the same time the country is 
overflowing with the best of everything, and 
nature stands ready to yield a yet greater 
abundance in return for labor applied to her 
resources. 


necessary. 


is 


is 


Cheap living makes cheap men 
and cheap citizens, and it will be better to 
turn our efforts in the direction of finding a 
means whereby who produce our 
national wealth may enjoy it, each one in 


those 


proportion to his production. 
ee 
Some one suggested, at one time, that it 
would be a good thing if technical schools 
Wouldn’t it 
be an equally good thing in its way if the 
managers of great fairs ceased giving gold 


were to cease giving diplomas. 


medals? Awarded, rather than giving, is 
the word, for we believe that every recipient 
We have 
seen a statement of the number of gold 
medals that would be required to go around 
amongst the exhibitors at Paris; we cannot 
just now recall the number, but it is sufti- 
ciently high to suggest plentifulness in the 
future. Since they are used so promiscuously 
as to be of no further value than what they 
are worth for bullion, we respectfully sug- 
gest to the management of the next world’s 
fair—we mean the to held 1892 at 
New York, Chicago, Washington or St. 
Louis—the propriety of taking into consider- 
ation the running of one fair without gold 
medals. 


of a medal is obliged to pay for it. 


one in 


——~egb>e——___—_ 

It is courteous to show the representatives 
of the South and Central American 
over the country as is being done. 


States 
While 
they know in the main what we produce 
here that the countries they represent want, 
it isa good thing that they see something of 
the country for themselves. But, in build- 
ing up hopes of extensive sale of our prod- 
in the South and Central American 
States, it will never do to lose sight of the 


ucts 








fact that, in the main, we must buy as much 
of the product of these countries as they 
buy of ours. It appears sometimes to be 
assumed that all this country needs is plenty 
of steamship communication with the two 
other Americas to build up, forthwith, an 
immeuse trade. Better steamship commu- 
nication would be an excellent thing, but 
this alone will not solve the problem. It is 
just as necessary to look about to the end of 
seeing what we are to buyin South and 
Central America as it is to see what we can 
sell there. Unless the terms we make with 
them are as good as they can make in Eu- 
rope, there would be but litUe trading if 
there were forty steamship lines. 


> oe 


There is a good deal of cheek in the de- 
mands sometimes made by parties upon 


towns inducements to the location of 


as 


industrial establishments. The figure, at 
present, appears to be about $200,000 in 


cash, along with sundry other privileges; at 
least that isthe figure that a town recently re- 
fused to pay for the privilege. When people 
get wiser, we believe towns in their corporate 
capacity will cease to give anything for such 
purposes except good will and fair dealing. 
—e 
Literary Notes. 


A DICTIONARY OF ELECTRICAL WORDS, 
TERMS AND PHRASES. By Edwin J. Houston, 
A. M., Professor of Natural Philosophy and Physi- 
cal Geography in the Central High School of Phil- 
adelphia, Professor of Physics in the Franklin 
Institute of Pennsylvania, Electrician of the Inter- 
national Electrical Exhibition, ete.” 

No one who is in any way connected with 
mechanical or engineering matters can have 
failed to realize the need of a dictionary of 
electrical terms, 

The marvelous progress of electrical science 
has necessitated the coinage of many words, 
terms and phrases, which a few years ago 
were cnurely unknown, and which those 
who do not make a special study of the science 
have had no means of acquiring an accurate 
knowledge of. This work will in all proba- 
bility be recognized as a standard authority, 
and will fill an important place. It contains 
640 pages, profusely illustrated, and it is 
evident that 
been bestowed upon it, and no pains spared 
to make it thoroughly useful. The defini- 
tions are made sufficiently full to be entirely 
clear, and an elaborate system of cross refer- 
ences has been introduced, which makes it 
as easy to find a definition when the word to 
which it applies is unknown, The work 
will probably become recognized as a neces- 


much conscientious labor has 


sity in the libraries of mechanics, engineers 

and scientists. It is published by The W. J. 

Johnston Co., L’d, New York. Price $2.50. 
< SR - 

The 
Oct. 19 comes to us with a cover of adistinct 
This gives the paper four 
more pages, being an enlargement to the ex 
tent of the Thi 
Building Record is standard authority in its 


Engineering and Building Record for 
ively red color. 
cover. 


Engineering and 


line, and it is a pleasure to note this evidence 
of its prosperity. 








Under this head we propose to answer questions sent 

us, pertaining to our specialty, correctly and according 
‘a common-sense methods. 
Every quesiion, to insure any attention, must invari- 
'y be accompanied by the writer's name and addreas. 
r so requested, neither name, correct initials nor loca 
on will be published. 





(400) J. H. S., Chattanooga, Tenn., will 
find an answer to his question in our issue of Oct. 
17; 

(401) F. A. F., Woonsocket, R.I., writes: 
inform me how to select India ink, 
and how to mix it so that flies not eat it. I 
would like ink that is water-proof, and at the same 
time not injurious to the pen. Ihave astick of 
ink supposed to be first-class, but the flies eat it 
about as fast as I can put it on the tracing, and the 
of the hand smutch 

touches it. I have tried various 
have failed to find one that gave a 


Please good 


will 


slightest moisture 
the hand 
liquid inks, but 


causes a 


where 
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good black line on tracing cloth. A.—See article 
headed ‘Test of India Ink,” in the issue of last 
week. 

(402) J. R. R., New York, writes: I am 
getting out cams for special work. In your articles 
on drawing, has anything appeared that will assist 
me in my work? A.—The subject of cams has 
not yet been taken up in the drawing articles. In 
our issues of June 23 and July 7 you will find very 
interesting articles treating on laying out cams, by 
Prof. A. T. Wood. 

(403) J. C. R., New York, writes: Will 
you kindly inform me how to begin the study of 
steam engineering (locomotive)? I am a stenog- 
rapher, and am employed during the day. I 
would like to study it during the evenings. Also 
give the name of a good book—if there is any— 
giving the full details on the construction and the 
operation of the locomotive. A.—We believe that 
the articles on Modern Locomotive Construction, 
now running in the AMERICAN MACHINIST, Will give 
you the full details of construction. The Cate- 
chism of the Locomotive, by M. N. Forney, and the 
Management and Running of the Locomotive, by 
Angus Sinclair, are also good books to study. 


(404) C. R. K., Watertown, N. Y., writes: 
Please give me a simple rule for finding the points 
ona safety valve lever to hang the ball at any de- 
sired pressure. A.—Let Z represent the distance 
from center of fulcrum to the center of ball or 
weight; B, the distance from center of fulcrum to 
center of valvespindle; A, the area of the safety valve 
opening; P, the steam pressure in pounds per square 
inch; W, the weight of the ball: W,, the weight of 
the safety valve and its spindle; W,, the weight of 
safety valve lever; C, the distance from the center 
of fulerum to the center of gravity of the safety 
valve lever. All dimensions to be taken in inches, 
and weights in pounds. We then have the follow- 
ing formula: 

‘eo (P x AX B)—(W, X B) —(W, X C 
W 

(405) J. W. G., Norwalk, Conn., asks: 
How can l instruct myself in arithmetic, fractions 
in particular, without a teacher? A.—We see no 
other way than for you to procure a good ele- 
mentary arithmetic, and study it until you do un- 
derstand it. It is often advantageous to procure 
two arithmetics written by different authors, pre- 
senting the subject in different styles of language. 
which may often enable you to discern more 
readily an analysis, and help you to overcome some 
apparent difficulty. 2. How can I learn to read me- 
chanical drawings when I have no chance to work 
from them? A.—It seems to us that, if you carefully 
study the articles on Practical Drawing now run- 
ning in the AMERICAN MACHINIST, you will soon be 
able to read mechanical drawings. 3. Where can I 
get a catalogue of machinists’ tool chests? .4.— 
Apply to any first-class hardware dealer. 


(406) J. R. G., Forrest City, Pa., writes: 
I wish to make a press for pressing light car wheels 
on axles. Ihave made a single-threaded screw of 
fine pitch, so as to get the power, and could not 
keep the threads from stripping. I now wish to 
use a double screw, that is to say, one inside of the 
other; please give me the dimensions of the out- 
side and inside screw, also the pitch of the same. 
A.—It would have been more satisfactory if you 
had given us the pressure with which the wheels 
are to be pressed on the axles; as it is, we can only 
assume a pressure—we have taken 18tons. Outside 
diameter of inner screw, 2 inches; square thread; 
pitch, Winch. Outside diameter of outer screw, 
3144 inches; square thread; pitch, 5g inch. The 
length of the screws will depend on the length of 
the hub of the wheel which is to be pressed on the 
axle: this dimension you have not given: make the 
lengths of the screws as short as you can con 
veniently get along with. Make screws of soft 
steel. 


(407) Reader, N. Y., writes: I am 
designing an engine for road traction purposes, 
whose dimensions are as follows, subject to change 
on your suggestion. Single cylinder, 9 inches di 
ameter, 12 inches stroke; making 250 revolutions 
to 244 miles per hour onthe road. Steam ports, 
34x84 inches; exhaust port, 14@x8'4 inches; bridges, 
linch wide; slide valve; 83-inch travel, 
governed by a link of the regular type; width of 
valve, 55 inches, giving }2-inch lap on each end; 
inside lap #, inch. Lead in full gear, about .); inch, 
which, of course, will be increased as the link is 
hooked up towards the center. I intend using a 
dry pipe for steam about 8 feet long from dome to 
smoke-box turned up to top of dome, with drain 
hole in bottom of vertical pipe about 3 inch in 
diameter; this pipe is to be 3inches diameter, then 
reduced to 2% inches outside of smoke-box to cyl- 
The exhaust pipe I 


é 


) 


’ 


common 


inder, which is quite close. 


intend making 3 inches, going through a small 
heater, then into the stack to increase draught 


91 


reduced to 244 inches. The boiler is to be 42 inches 
diameter, return tubular horizontal with 320 square 
feet of heating surface, 12 square feet of grate 
surface. One 18-inch main flue then returned 
through 38 flues 3 inches diameter. What diameter 


and length would you have the smoke-stack? 
Crank-shaft is a center crank with balance, 3% 


inches diameter, wrought-iron; crank-pin, 38 inches 
diameter, 3 inches long. Connecting rod, 36 inches 
between centers, Kindly look over these figures 
and correct them. A. —the smoke-stack we should 
make about 9 inches diameter, and about feet 
high, provided there are no bridges or other @b- 
structions preventing this height. The given 
dimensions of the engine are very good, and we do 


5 


length of the valve, we suppose, is simply a mis- 
t 
of the heater; it should be kept in mind that, in 
cooling the exhaust steam, it may lose the required 


ake: no doubt you meant to write 65 instead of 
554 inches. We have some doubt as to the utility 


amount of heat for increasing the draught, and 
under these conditions a smaller exhaust nozzle 
may be required, which, in turn, will increase the 
back pressure in the cylinder. It is also advisable 
to construct the exhaust pipe so that its area may 
be varied by inserting short thimbles. 2. How 
many horse-power should the engine develop with 
100 pounds boiler pressure? A.—We should esti- 
mate its average indicated horse-power at 48. 3. 
How many horse-power should it require to move 
the engine along, say it weighed 10 tons, or 20,000 
pounds, in stubble ground, at the rate of 244 miles 
per hour, with and without the friction of the en- 
gine and machinery? The two driven road wheels 
are 8 feet diameter, 24 inch face, with cleats to take 
hold of the ground. Front wheels 4 feet diameter, 
10 inch face; these wheels are not driven. A.—It is 
extremely difficult to compute, even approximately, 
the power required to move the engine on stubble 
ground, since the power will depend on the nature 
and condition of the ground. Assuming that the 
traction is 600 pounds per ton, then it will require 
about 36 horse-power to pull the engine on leve 
ground at the given rate of speed; this, of course, 
will include some of the friction of the engine, and 
it may develop about 42 horse-power in propelling 
itself at the given rate of speed. 











Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 


Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Stee] Name Stamps, etc., J. B. Roney, Lynn, Mass. 
‘*Bradley’s Power Hammers, the best in the 
world.’ 20 sizes. Bradley & Co., Syracuse, N. Y. 
“The Bulldozer,” a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, IIL. 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co, cor. Fulton and Dutch sts.. New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 
Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 
** How to Keep Boilers Clean.”’ A 96-page book 
mailed free by Jas E. Hotchkiss, 120 Liberty st., N.Y. 
Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Prestoline & Prestoline Paste, for cleaning & pol- 
ishing metals. S. A. Smith, 23 8. Canal st., Chicago. 
Iron Planers from 16’ to 36’’ wide by any length. 
H. C. Pease & Co., Worcester, Mass, 
R. G. Du Bois, 715 11th St., Washington, D. C. 
Procures first class patents on inventions. Write. 
For the latest Improved Diamond Prospecting 
Drill. address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 
Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fullyillust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row, N. Y. 
Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Oct. 24, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps. ete. 
Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 
For Portable Key-seating Machines and Stub Ends 
for small connections, address T. C. Dill Machme 
Co., 726 Girard ave., Philadelphia, Pa. 
The ** Handy,” ** Smith,’ ** Diamond ” and ** Favor 


ite’ Screw Plates are manufactured by 8. W. Card 
& Co., Mansfield, Mass. 

25/ Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low 
32’ Send for list of firms using our Drills. J. E. 
36’ Snyder, Worcester, Mass. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet il- 
lustrating pumping machinery and reports of duty 
trials. 

Eureka Cotton Machine Belting; a cheap and per 
fect substitute for leather or rubber belting. Address 
Eureka Fire Hose Company, 13 Barclay st., New 
York, for prices and samples. 


25° ( ‘Only Drill Press built on 

82"' | ‘Ko-rekt’ principles, 

37’) evenif they come from Jersey.” 
¥ 


ot Gould & Eberhardt, New Ark, N. J. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. i 
30 years’ experience. 230 pages. 
cloth, $2. Circulars ar 
gineers free. E. & F 


Illustrated, 12mo., 


. N. Spon, 12 Cortlandt st., N.Y. 


Water, Oil, Dirt, etc., from Exhaust Steam. Special 
Design for Surface Condensers.Send for circular and 
prices. Geo. A. Barnard, 15 Cortlandt st., New York. 
De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N.J.. who have purchased from C, H. De Lamater 
& Co., New York, all their patents, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 
H. B. Roelker, 22 Cortlandt st., New 


York, late 


Sup’t Delamater Iron Works, will hereafter manu 
facture the Delamater Screw Pro 


eller. 





Practical facts from 
1d Catalogue of Books for en- 


Barnard’s Separator,for Separating and Removing 
Entrained Water from Live Steam, and Condense 


formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 
‘‘Rinders” for the AMERICAN MACHINIST. Two 
styles, the “Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA- 
CHINIST PuB'G Co., 96 Fulton st., New York. 
“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and_ current 
practice in testing engines and boilers. Price $2. 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

* Practical Drawing.” By J.G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
Macuinist, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including October 10, 1889 issue, 87 arti 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN 
ist PUBLISHING Co., 96 Fulton st., New York. 
“Modern Locomotive Construction.” By J.G A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27. 1885 issue, 101 articles 
have thus far appeared up to and including the 
October 3, 1889 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 
Canada, at 5 cents each. AMERICAN MACHINIST 
PUBLISHING Co., 96 Fulton st., New York. 














The cotton ginof E. T. Kenney, at Dawson, Ga., 
was recently burned. 

F. W. Puryear will build a planing and shingle 
mill at Sheffield, Ala. 

Cc. S. Brown will build a carriage factory, 80x250 
feet. at Carrollton, Ga. 

It is said that the car works at 
will start up with 200 men. 


Rotterdam, N. Y., 


Whitman & West will build asaw-mill for oak 
lumber at Cumberland. Md. 


James Armstrong & Sons are building a knitting 
factory at Charlottesville, Va. 
The foundry and machine shop at Fort Dodge, Ia., 
were recently destroyed by fire. 
The Johnson City (Tenn.) Foundry and Machine 
Works will place some new tools. 
The Western Weighing Machine Co. has been 
incorporated at Chicago, Ill., with $25,000 capital. 
The Illinois Central Railroad Co. will buy con- 


siderable new machinery for their shops at Durant, 
Miss. 


rebuild 
Kildare, 


will 
burned, at 


The Jefferson Lumber Company 
their planing mills, recently 
Texas. 

The Pointe Water-Works Co. has 
incorporated at Grosse Pointe, Mich. 
$30,000. 


Grosse been 


Capital stock 


Theodore Miller is interested in a $50,000 stock 
company that will build a shingle mill at Jackson 
ville, Fla. 

The Morrill-Stevens Engineering Company 
putting new tools in its machine shop at Jackson 
ville. Fla. 


is 


The Wilkin Manufacturing Co., Milwaukee, Wis., 
are building a new foundry, and will build a ma 
chine shop. 


The Iowa Rolling Mills, Burlington, Ia., will be 
rebuilt, the new buildings being materially larger 
than the old ones. 


A foundry for the manufacture of mining, hoist 
ing and furnace machinery, will be established at 


Eagle Pass, Texas. 


John Shellenbeck & Sons are erecting works to 
be known as the Progressive Foundry and Machine 
Shop, at Joplin, Mo. 

Charles N. Smith has organized a stock company 
to manufacture carriages, at Danville, Ky. Works 
will be erected at once. 

Thomas J. McDermot, of Biddeford, 
the Rockland, (Me.) Brass and Iron 
will enlarge and operate it. 


has bought 
Foundry, and 


The Moore Manufacturing and Foundry Co, will 
build a new foundry at Milwaukee, Wis., and will 
increase the size of machine shop. 

The United States Butter Extractor Company 
has just started an extensive factory in Newark, 
N. J., for manufacturing the Johanson butter ex- 
tractors. 


been incorporated, with a capital stock of $50,000, 
for the general manufacture of articles of 
steel and brass. 


iron, 


which the firm manufactures. 
from & to 25 horse -power. 


by a syndicate represented 
The old steel 
has been purchased, and work has already beer 


by George Blodgett. 


facilities. 
with work. 


mill at Basin Mills, Me. 


The Alpha Iron Works, Montreal, Canada, has 


Thos. H. Dallett & Co., Philadelphia, Pa., have 
issued a circular of the Billberg eleetric motor, 


It is made in sizes 


A large tannery will be built at Bucksport, Me., 


works, with several acres of land, 


Nicholson & Waterman, Providence, R. I., have 


recently increased their works by the addition of a 
new pattern shop, 50x100 feet. 


This change will 
increase their machine 
They write us that they are crowded 


ulso considerably shop 


Ground has been broken for the large new pulp 
The millis to stand on the 
point of the island just below the present lumber 
mills at the basin, and will necessitate bringing the 
branch of the Maine Central Road there by the rail- 
road company. 


The West Superior Iron and Steel Co., Wes 
Superior, Wis., are contemplating extensive addi 
tions to their works. Their foundry, 72x360 feet, is 
being fitted up to maKe cast-iron pipe; a new 
furnace will be built, and it is intended to add a 
steel-making plant. 


The cutlery grinders who struck some time ago 
at Warner & Sanderson's shops, Greenfield, Mass., 
are putting their money and labor into a new shop 
that is being erected there. It issaid that members 
of the grinders’ union will join this co-operative 


concern, and that it will have a good financial 
backing. 


William H.Smith, of Springfield, Mass., will put up 
a brick building opposite his carriage factory in 
that city. The new building will be an addition to 
the present factory, and will be a three-story brick 
front, with stone trimmings. It is to be 62 by 30 
feet, making the dimensions of the entire building 
150 by 30 feet. 


The White Manufacturing Company of Rockville, 
Ct., manufacturing ginghams, is to increase its 
capital stock $50,000, making the total $220,000. 
Much of the old machinery is to be displaced by 
new and improved machinery, and many new cards 
are to be added, which will largely increase the ca- 
pacity of the mill. 


It is reported that a steel plant, to cost $1,000,000, 
will be built at Youngstown, Ohio. Among the 
iron manufacturers interested in it are the Andrews 
Iron Company, the Trumbull Iron Company and 
the Ohio Iron and Steel Company. Henry Wick, 
of the last-named company, is now in Europe, vis 
iting the numerous steel plants, and upon his return 
the coming month, the erection of the plant will be 
commenced. 

The Butler (Pa.) Salt and Manufacturing Co. is 
fully organized, $100,000 of the capital being al- 
ready paid in. It is proposed to build a plant 
covering nearly four acres, Sixteen boilers will be 
used for furnishing steam. The company will 
manufacture salt, cromine, muriatic acid, sulphate 
of soda and carbonate of wood 
acetate of lime, acetic acid, creosote and 
phide of carbon, coal gas and carbolic acid. 

There is water-works ‘agitation at Marshall, 
Minn.; Kilbourn City, Wis.; Valdosta, Ga.; Scribner, 
Neb.; Clerburne, Texas; Union, 8. C.; Bryan, Texas; 
Vernon, Texas; Peoria, Ill.; Meriden, Conn.; North- 
wood Narrows, N. H.; Manchester, Iowa; Lake- 
port. Cal.; Loup City, Neb.; Barnum, Col.; San 
Bernardino, Cal.; Enterprise, Ore.; Liberty, Va.; 
Paris, Ill.; El N. M.; Fergus Falls, Minn.: 
Calville, Wash.; Puyallup, Wash.; Santa Cruz, Cal. 


soda, alcohol, 


bi-sul- 


é 


aso, 


The National Machinery Co., Tiffin, Ohio, has 
issued a very complete catalogue of bolt #nd nut 
machinery, and machinery for making wire nails, 
rivets, spikes, washers. This company has made a 
specialty for several years of bolt and nut ma- 
chinery, and supply manufacturers with complete 
outfits. In addition to illustrations and descrip- 
tions of a large number of machines, the catalogue 
contains several tables that find 
useful. 


mechanics will 


The Bucyrus (Ohio) Foundry and Manufacturing 
Company, among the largest and known 
builders of steam excavating machinery in the 
United States, are very busy, running night and 
day. Last year the company added $12,000 worth of 
heavy tools to their plant, built a new erecting 
shop for heavy work, 180x45 feet, fitted with over- 
head traveling cranes and all the modern improve 
ments, and sold and shipped 48 steam shovels and 
16 dredges, many them large machines, 
besides a large number of railroad wrecking cars 
and other machinery of various kinds. 


best 


of very 


The Hall Steam Pump Co., No. 91 Liberty street, 
New York, are fast completing large and well- 
equipped machine shops and foundries for manu- 
facturing, on an extended scale, the Hall duplex 
steam pump and power pumping machinery, that 
have met with such remarkable success in the past 
few years. The new works are located at Pitts- 
burgh, Pa., in one of the best districts for cheap 
fuel and iron, and very central for shipments. As 
they have been unable for several months to accept 
all orders placed with them, they will doubtless 
have their large works well filled with orders from 
the start. 

The village of Mechanic Falls [Me.], the 
beginning of the year, has enjoyed an uninterrupt 
of prosperity. The six paper mills of 
the Poland Paper Company, as has also their large 
pulp mill at Gilbertville, have been run at their full 
capacity, and at the present time the only com- 
plaint that is heard is that they are too crowded 
with Joseph Harris & Sons’ shoe factory 
are turning out at least four times the work ever be 
fore in the same length of time. J. A. Buckman & 
Co, have increased their business of manufacturing 
clothing so that their workingmen and women, at 
the factory and at their homes, are numbered by 
the thousand. And all the smaller industries, 
which are not a few, are enjoying the same good 


since 


ed season 


orders. 











not see that any change will improve it. The given 





Propellers of same pattern an 


workmanship as 





commenced. 


fortune.—/ndustrial Journal. 
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Machinists’ Supplies and Iron. 


Oct. 26, 1889. 

Iron—American Pig Prices have an upward 
tendency, though there is no scarcity of supplies 
We quote Northern brands, No. 1 X Foundry, $17.50 
to $18.50: No. 2, $16.50 to $17 50 Southern brands, 
No. 1, $17.25 to $17.75: No. 2, $16.50 to $17. North 
ern brands, Grey Forge, $15.50 to $16. Southern 
brands, $15.50. 


New York, 








* WAN TED 


** Situation and Help’’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning jor 
the ensuing week's issue. , 





Wanted—Traveling salesmen to sell our machine 
specialties. The Brightman Mach. Co., Cleveland, O 
Foundry foreman, 17 years’ exp., desires position. 
General machinery preferred. Box 37, Am. Macu 
_ Wanted —Experienced mech. draftsmen,. The Bal 
timore Sugar Refining Co., Curtis Bay, A. A. Co., Md. 

Competent agents wanted to represent a meritori- 
ous & paying steam specialty. Business, Am. MaAcu. 

Wanted --Two experienced tool makers. The E 
Ingraham Co. Bristol, Conn. 

Position wanted by a graduated mech. draftsman 
with shop exp. Address J.C. N.. AM. MACHINIST 

A sup't to pump factory, employing 300 hands, is 
open to engagement. Address °*Z.."° Am. MACHINIST 

Wanted—Position by reliable mech draftsman 
Draft’g or office work. Excell’t refs. Box 41,Am.Macu. 

Wanted—Competent draftsman on engine work, 
Give exp. and refs. ** Eastern Ohio,”” Am. Macu 

Competent draftsman, familiar with shop work, 
wishes position. Address Box 86, AM. MACHINIST. 

Wanted—Position as engineer; have had charge 
of a steam plant for several years; thoroughly com- 
petent. Best refs. Box 40, AMERICAN MACHINIST. 

Wanted—A thorough prac. brass finisher. compe- 
tent to take charge of finishing dep’t. Will makea 
liberal offer toright man. Essex & Co., London, Ont, 

Wanted—Competent draftsman accustomed to lo 
comotive work. State experience and salary, and 
give references. Locomotive, Box 727, N.Y. city. 

Wanted —Position by an experienced die sinker 
for drop forgings. Breoklyn or N, Y. City preferred, 
Address 8. E., care AMERICAN MACHINIST 

Wanted—Two or three good lathe hands, one 
man for heavy boring mill; all on piece-work 
Liberal pay to good men. Address ** Ohio,” Amer 
ICAN MACHINIST. 

Wanted—A foreman totake charge of the tool 
and repair shop of a works forging and_ finishing 
goods in iron and steel. Address, stating age and 
experience, A. Y., AMERICAN MACHINIST. 

Machinists Wanted—Vise hands accustomed to 
first-class work. Steady employm't and liberal wages 
guaranteed. Have largely increased our plant and 
need more men. Niles Tool Works, Hamilton, 0. 

Expert mech. and draftsman, holding position as 
asst sup’t, is open to engagement. Line: lighter 
machinery and tools. also arrangement of equipment 
in factories. Address “Shop Practice,’ Am. Macn. 

Wanted—Practical foreman to sup’d dep't in the 
erecting of small tools, lathes, drill presses, turret 
lathes, milling machines, etc.; must be competent in 
handling men. Address with ret’s, A. B, Am. MAcu. 

Wanted —An active, intelligent foreman for ma- 
chine shop in Western New York; must be able to 
handle men to advantage. Good position for man 
of ability. Address, stating age, terms and ex- 
perience, Box 33, AMERICAN MACHINIST, 

Wanted—A practical machinist who understands 
engine building, with steady habits, with from $2,000 
to $3,000, to take a part interest in the manufactur- 
ing of engines and small goods. Address 0. L. G.. 
AMERICAN MACHINIST. 

Wanted—Foundry foreman. A first-class, active 
manager of men, in an Ohio foundry making light 
and medium castings. Address at onee, with 
references, and stating salary expected, *‘ Piece- 
work,”’ care AMERICAN MACHINIST. 

Young machinist, on fine vise work, some exp. in 
die and tool making, can run lathe and shaper to 
small amount, wants position in first-class die or tool 
shop, or some fine mech’l work. Wants to learn. 
G. P. K., 239 E. Illinois st., Ist flat, Chicago, Il. 

A practical mechanical engineer, now in charge 
of a well-known manufacturing business employ- 
ing between 400 and 500 hands, is desirous of 
making achange. Experienced in factory design- 
ing and building, economical arrangement of 
jlants, and modern economical methods of hand- 
ing help and labor-saving devices, also in arrange- 
ment of steam plants. steam engine, indicating and 
boiler tests. Address ““X & Y ,”’ care AMERICAN 
MACHINIST. 








}+ MISCELLANEOUS WANTS - 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


20’ Lever Drill Presses, $65. S. M. York, Clevel’d,O 
Koopman’s Scales for quick measurements, 
Glass Triangles. F. E. Harthan, Worcester, Mass. 
Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, 0. 

New catalogue of engineers’ specialties free. 
Creseent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark. N. J. 

August C. Christensen, 24 State st , N. Y., Consult 
ing Engineer. Designs of all kinds of Machinery. 

Turned and Highly Polished Iron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

D. J. Kelsey, M. E., Designer of Automatic Ma 
chinery, 31 Insurance Building, New Haven, Conn, 





Wanted—Two engine lathes, about 16 inch swing. 
One upright drill, about 20 inch. Second-hand. J. 
W. M. Barton, Vt. 

Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ** Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to removeand prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent ¢ 


BRADLEY’S 


POWER HAMMERS 


The BEST in the WORLD 
RUN BY BELT. f& 


©... 





ZAabiished 1882, 












titel 
BRADLEY’S 
HELVE HAMMER 






BRADLEY 8 
UPRIGHT HAMMER ~ UPRIGHT HAMMER 


BRADLEY'S HEATING FORGES 


Indispensable in 
all shops to keep 
BRADLEY'S 
CUSHIONED 
HAMMERS 

and men fully \ 
employed and 
¢ reduce the cost 
BRADLEY S HARD COAL of production. 

HEATING FORGE, 


BRADLEY & CO.SYRACUSE,N.Y. coat vorce. 
$8 Murrayst.NEW YORK; 98Sudburyst.BOSTON,MASS 


A TREATISE ON STEAM BOILERS. 


rheir Strength, Construction and Economical Work. 
ing. By Robert Wilson, C. E. Enlarged from the 
5th English edition by J.J. Flather, Ph. D., with 
the addition of numerous fine illustrations. 12mo, 
cloth Sa: $2.50 


JOHN WILEY & SONS, NEW YORK 


Prepaid by Mail on the receipt of the price. 


TOOL AGENTS WANTED 


the United States. Send 15¢. 
logue, Stationery &c. 

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C. B. JAMES, 98 Lake St., Chicago, Ill, 


WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY, Chief American Office, 


SHEFFIELD»! 91 joHNST., NEWYORK. 


ENGLAND. 


BEAUDRKY 8 





BRADLEY'S SOFT 








in every 
Shop ia 
for Cata 








are: 
JESSOP S, = 
ee|/ 2s 
Too. 9 | EEL = =: 
Cold Medal, Paris, 1889. - : 
THE 


OWNELL 
ANTI-FRICTION 


' 
H Step or Thrust Bearing 
FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
im order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


TO BUYERS AND USERS OF MACHINERY. 


you will save money and get what you pay for by having 
us examine machinery and report on the same before buy 
ing. Try usand be convinced. : 

We also make drawings and blue prints. and give SPECIAL 
AJaoneee” TO THE DESIGNING MF MACHINERY FOR ALL 


Send for Blue Book giving more information. 


TONES & MACH, 
MECHANICAL ENGINEERS, 
5 W. 4-h Street, Cincinnati, O. 


tema | i 


=~ BR 














“COMPLETE STEAM PUuMP\\\ * 
me), | Ge) A ee a Ya 
DEMAND THIS, PUMP 
OF YOUR OR WRITE 
DEALER se Ul- 20) - 0-1-1 (61 
Van DUZEN’S PATENT 


W/NN 1D ]0)4 = io an El eo 


SOLE MAKERS 
INCINNATI, 


—===— 
— ~——— 
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So, Ro tege-- 
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mfrco © 


ACHINERY 


| OPIN 
PUMPING 











113 Federal St., 


93 Liberty St., | 
BOSTON, 


NEW YORK. 








Hen, a 
“SOW gearoy 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





CHICACO, ILLS. 


“CRESCENT EXTRA” 


Is now used by many of the largest and most carefully managed shops for :¢ 
J f : s for all Lathe and 
Planer Tools, Punches, Dies, Taps, Reamers, 
T his steel is famous for its uniformity and great endurance, and should be 
and Tool-makers who want the best stock for their tools. 


CRESCENT STEEL WORKS, 
PITTSBURGH, PA. 


«ec. 
specified by Machinists 


NEW YORK,N. Y 








Just introduced. 
improvements 
plete catalecue of foot and power lathes and tools 
mailed on application. 


167 W. 2nd Street, Cincinnati, Ohio. 


SEBASTIAN, MAY & C0.’S 


—_—NEw— 


18-in. Engine Lathe. 


New design. All the latest 
Write for cuts and prices. Com 





TOBIN 
BRONZE 


Send for Circular. 


Rods for pumps and bolts. 
for pump linings and condenser tube sheets, &c. Ingot metal for 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Yacht shafting. Rolled sheets and plates 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 





A. 





_ 184 Washington &t., 
SEND FOR CIRCULAR. 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 





OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in Stamps (for postage). 


Chas. A. Strelinger & Co,, "°°" Detroit, Mich. 











GERMANTOWN JUNCTION. 


OUPLEX PUMPS.% 22%, 


We have placed on the market a Holiow Chisel Mortising 
Machine which is just as good as our Planer Vise. Carriage 
and Woodwork Factories, please write us for prices. 


THE GILKERSON MACH. CO., Homer, N. Y. 
Sole Agents, THE J. A. MacKINNON MACHINE CO., 22 Warren St., N. Y. 











HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


t @ Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir. 
culars, the whole covering every branch of Science applied 
w the Arts, sent free and free of postage to any one in any 
part of the world wno will furnish his address. 















Catalogue 
Free 






of all our 


Saws, Lathe: 
i Machinery. 


Mortisers. 


Seneca Falls Mia, U0. 687 Water St., Seneca Falls, N. Y. 
Dodge Independence 


Wood Split Pulleys, 


Lighter than Iron. 
Greater traction than dren, 


Bushing system allows each pulley to be 
fitted to 22 sizes of shafts. 


COOKE & CO., Sales Agents, 


22 Cortlandt St., New York. 








Shafting, Hangers, Engines, Boilers, Ets 


Write for prices, mentioning this paper. 












For Send 
Every for 
Class New 
of Work Illustrated ® 





BETTS MACHINE(COMPANY, 


WILMINGTON, 


DEL., 


MAKERS OF 


METAL-WORKING MACHINE TOOLS 


FOR 


Locomotive, Bridge and Engine Builders, 


Railroad, Car and Machine Shops 


AND 


lron and Steel Works 
Generally, 
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FILES and RASPS. 


PROVIDENCE,R.1., U.S. A. 





“ CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 


PRICES REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GREVHAN AUTOMATIC and MONITOR IIECTORS, EIECTORS, ds 
Nathan JMlanufacturing 6Co., 


92 & 94 LIBEKTY STREET, 


RIPTIVE CATALOGUES. NEW 








nas 


SEND FOR DE 


ane 





YORK. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 


85 Queen Victoria St., London, Eng. 
CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING a T E E L 


ESTABLISHED 1850. 


HOWE, BROWN & CO., L't'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: 12 Cliff St., New York. 127 Oliver St.,Boston. 228 Lake St., Chicago. 


FINE TAPS, DIES, REAMERS, ETC. 











> 





LICHTNING AND CREEN RIVER SCREW PLATES. as. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


BOYNTON'S ADJUSTABLE ALLIGATOR WRENCH. 


Quick and handy in adjustment. Invalu- 
able for work on clipped pipe, in close coils 
and corners that cannot be reac shed with 


other wrenches. Made entirely of drop forged 
steel. Six sizes 


Campbell Printing Press and Mfg. Co., Mrs, 
= ———— 160 WILLIAM ST., 


aes) NEW YORK. 


325 DEARBORN ST., 
CHICAGO, 
SOLDERING “sicci 
may be done without R U ST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 eenta 
FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, NEWTON. MASS. 

















Iron and 


Root’s Forte Blast Roary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 








SLOW SPEED, POSITIVE BLAST, 
FERFEC "'TLY BALANCED, 


Best Mechanical Construction. 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8. §, TOWNSEND, Gen. oe Cortlandt Mt) 
COOKE & (0., Selling Acts, $ EW YorK. 


In Writing, Please Mention This Paper. 





WJOHN S.LENG, 
me 4 FletcherStny. 


SMOOTH 
INSIDE & OUT. 





| Manufacturers of METAL-WORKI NG MACHINES. 





BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND | 
SHEARS. | 


yy BEAUDRY & CO, 


(Formerly of 















Beaudry’s “Up- 
right Power 
Hammer.) 


Sole Manufacturers. 


Also Manufac 
turers of 


Hard Coal Heat- 
ing Forges. 
Room 4, Mason Bag 
70 Kilby St., 

./;\ Boston, 
j Mass, 





OFFICE AND WORKS, 


13 to 21 MAIN STREET, Fitchburg, Mass, 
Send for Catalogue (E.) , 








REDUCED PRICES of LeCOUNT’S STRAIGHT TAIL DOC. 











NN 





Mi 
BOILER FEEDER 


PUMPING MACHINERY 
FOR ALL PURPOSES. 


BREWERS AIR PUMP 














METI mayen & 





= No. 1 NCH, PRIUE, No. TCH. PRICE. 
83 1 ..34 $0.60 10 214.... $1.35 
Ox 2 % 70 11 26... 1.45 
as 3, 1 70 ise 1.60 
Bs 4 iy .. 80 13....3% 1.80 
eex 5 114 80 14 4 2.10 
REL 6 134 9 15 4164 2.75 
a Lhe 9% 16..5 8.25 
as 8 134 110 17....5% 1.00 
aS. ” 2 1.20 18 6 5.00 
= 1 Set to2 in. 7.80 Full Set. 31.10 
Cc. W. LeCOUnNnT, South Norwalk, Conn. 
Western Agent, S. A. SMITH, 23 South Canal Street, Chicago. Ill. 
0 , 
e S. 
i@ 
meen 





a cea DUPLEX PUMP. 


SEND FOR CATALOGUE 
AND PRICES. 


FIRE “PUMP 


NDIANAP biS-IN D= 

















HALL DUPLEX 





HALL STEAM 
91 Liberty St., 





Boiler and 
Purp Combined 


Send ine Tew © New , Catalogue. 


STEAM — 


PUMP C6., 


New York. 





Fire Pump 





BUFFAL is THE Dump Ct eck oeers, H. Eaton, 

FALO STEAM PUMP Co RRR 

DUFFAI 0 STEAM TU Pp ate gen Francisco, Ua; 
FOR ALL OUTIES 


~-S- BUFFALO, NY. = 
, 5 Wis.; 


J. Bi 


Grand Rapids, Mic h. She 


) Muskegon, Mich.; W. Pic 











George Worthington C o., Cleveland, Ohio 
Shaw, Kendall & Co., Toledo, Ohio; 


more, Md.; Co lumbus Supply Co., ¢ ‘olumbus, 0.; Rundle, 
Baile y & Le bby, Charlesto ym, S.C. 


FOR SALE AT FACTORY PRICES BY 


Chicago, IIL; A. Aller, New York; Henry I. Snell, Phila- 

liendy Machine Works, 
Liddell & Co. Montgomery, ‘A Ala.; 
Wic kes Bros., K. Saginaw, Mich.; A. Leitelt, 
rriff Mach’ y Co,, Pittsburgh, Pa. Flynn «& Emrich, Balti- 
Spe nee & Co., Milwaukee, 
alworth Supply Co., Boston, Mass.; 


1ur, Manistee, Mich.; 


Merrill-Stevens Eng. C Jacksonville, Fla.; C. Ss. Leeds Sup. Co. Minne: apo lis and 
St. Paul, Minn.; D. E tsinger, Scranton, Pa. Gaines & Glover, Rie hmond, Va.; W. 
A. Wain, Detroit, Mich.; Ke anedy & Pierce, De nver, Col; Shellhorn & Rich, Che- 
boygan, Mich.; L. Emory & Co., Bradford, Pa. Re ading Se ale and Mach. Co., 
Reading, Pa.; Dugan Bros. Salem, Ore, G ardner & C Portland, Ore., and 
Tacoma, Wash.; E. F. Coole y. L, aneing, Mich.; Port Huri in Ste am Fitting Co., Port 
Huron, Mich.; Hutchinson Mfg. Co., Jackso mm, Mich.; Ft. Worth Iron W orks, Ft. 
Worth, Tex.; W. A. Roosevelt & Co., La Crosse, Wis.; S.C. Brooks, Eau Claire, 
Wis.; J. B. Simpson, Peoria, Ti: Haxtun Steam Heater Co. “Duluth, Minn.; Cole. 
man & Co., New Orleans, La.; H. C. Burke Mfg. Co., St. Jose ph, Mo.; J.J. Howden, 


Kett & Co. Warren, Pa.; I. F. Spencer, Green Bay, Wis. 









liquids by steam power, we wish to call 


your attention to the 


Call or write for our new 96 page Illustrate 


PULSOMETER STEAM 


NEW PULSOMETER, 


m CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 


Prices, and hundreds of Al Testimonials. Ms 


Tennessee Range & Mfg. Co., Evi ansville, Ind. 
WHY THIS IS PUT HERE! “OE 
For the reason that if you are 
interested in raising water or other 


d De + riptive Book containing Full Particulars, Reduced Net 
tiled Free 


PUMP co., 120 LIBERTY ST., N. Y. 





GIANT” 







RUE’S 


and F< 


Uses Warn 


RUE M’F’G co 


Superior to all others for Raising 
other Liquids. 

Boiler Washer and Testing Devico. 

and facilitating the 

+ PHILA., PA, 

CATALOGUES FREE. 


ISTHE Best Injector 


For Feeding all Steam Boilers. 


@ EJECTOR, 


yrcing Water and 


1 Water, avoiding injuwy 
» Raising of Steam 











JFOR IMMEDIATE DELIVERY. 


16-20, 20 & 24 Inch ENGINE LATHES, 
51 Inch BORING & TURNING MILLS, 
14 & 16inch BRASS LATHES, 
— AND- 


’ SCREW MACHINES IN LARGE VARIETY. 


20 in. CLUTCH HEAD MACHINE 


Weight 4,400 Ibs. 


Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGErEPORT, CONN. 





L. W. POND Td 00. 


Manufacturers of and Dealers in 


‘ron Working Machinery. 


IMPROVED IRON PLANERS 8 ie 
specialty. Feed, patenaes Feb. * 
9, 1886. Belt 
Shifter pat- 
ented Nov. 2, 
i886. 

140 
Union St., 
WORCESTER, 

MASS. 


PATTERNS called for and CASTINGS delivered 
anywhere in N. Y. City. 














| 


[ron Foundry of T. Shriver & Co., 


333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES, 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Moker. of ali kinds of 


> MACHINERY. 


Special facilities for Accurate 
ork. x 






Bevel Gears cut theoret- 
ically Correct. 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY «AND MARINE ENGINGD 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 


HENRY R WORTHINGTON 








NEV YORK 
BOSTON PHILADELPHIA CHICACO 
ST LOVIS ST PAUL SAN FRANCISCO 
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E acts 1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


POND ENGINEERING CO., 


CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, Ke. 





Tue Lowe Bomer, 


WITH ealani STEAM ee 


Send for ILLUSTRATED CIRCULAR, 


St. Louis. Chicago. Kansas City. Omaha. 











THOS. H. DALLETT & CO. 
1305 Buttonwoud Street, Over nie ty years competition has proven 
PHILADELPHIA, PA. | this system of boiler to be the best in every 
a respect. The LOWE BOILER, with ail 
Portable Drills, improvements, is the simplest, best wearing 
Hand Drills, and most economical of any kind of fuel. 

i i Send for description and 

gre dy oy om: pote all aT aah an, of Steam 
1g r Tesses, 

Special Machinery. | BRIDGEPORT BOILER WORKS, 











SEND FOR CATALOGUE BRIDGEPORT, CONN. 


THE STERLING WATER TUBE BOILERS 


Have ber gre ane large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


714 CORTLANDT STREET, NEW YORK. 


STEEL 
[ A ) T i G \ Works chexton Phu © Otte 407 Liar St Philadephia, P 


LUSCOMB & COREY, 


NEW BEDFORD, MASS. 
Mfrs. of 


UPRIGHT DRILLS, 


SPECIAL 


Machinery & Tools. 


This machine will drill to the 
center of 16 inches. 

The spindle can be fed by 
either HAND or FOOT, and has a 
vertical movement of 11 inches. 
Also an entirely new feed ar 
rangement. 

Cone has four changes and all 
moving parts are balanced and 
capable of standing high speeds. 
 Itis very stiff and heavy and is 
j, made for doing first class work. 


PECKS PAL 


BEECHER & PECK, 
OF |RON 


DROP FORGINGS 8: 52 


BEECHER & PECK, NEW HAVEN CONN. 


WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 


FRICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 








FROM 1-4 TO 15,000 LBS, WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
or any serv ice whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every de scription. 
Send for Circulars and prices to 


















MARKING MACHINE. 


Weare making a nag By of fitting up proper 
fixtures to NEATLY and RAPIDLY ROLL on, FLAT, 
ROUND OR OVAL finished surfaces of IRON , STEEL 
or BRASS, TRADE MARKS, NAMES, OR ORNAMENTAL 
DEVICES. We give be low re presentative concerns 
in their lines that are using them. Over 200 are in 
use. Collins Co., on axes; Morse Twist Drill Co., 
on drills; Wiley & Russell, on taps; Dueber Watch 
Case Co.; Bay State Arms Co.; Whitney Arms Co.; 
Snell Mfg. Co., on bits; Stanley Rule & Level Co.; 
Buffalo Hammer Co.; Kearney & Foot, files, 3 
machines. As to capac ity, on table cutlery and 
twist drill 600 dozen pieces can be marked in 10 
hours. Correspondence solicited. Sample pieces 
or imperfections sent us will be marked with some 
die on hand to show what can be done. 


DWIGHT SLATE MACHINE CO., 
HARTFORD, CONN. 





OROP PRESS. 


NEW HAVEN 
CONN. 












| i) sii 


P, BLAISDELL &CO,, 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 











JAS. HUNTER & SON, 
North Adams, Mass. 


SIMPSON'S CENTRIFUGAL SEPARATOR 
AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Etc. 

Also Keystone Feéd-Water 
Heaters and Purifiers. Key- 
stone Belt’ Pumps, Simpson's 
Centrifugal Exhaust Heads, and 
other Engineering Specialties. 





WESTEOTT CHUCK G02 Gaon Eg ory Bil I. 


Manufacturers of all kinds % SCROLL COMBINATION LATHE CHUCKS. 




















LATHE AND DRILL = | Burs ws at 
wnsor Catalogue, |f°E | = & 
Hydrostatic Machinery 
PRESSES, : 
PUMPS, 
PUNCHES, - 
ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 
a&c., &c. 


WATSON & STILLMAN, 


204-210 EAST 43d STREET, 
NEW YORK. 


a CHUCKS 


SEND FOR 


NEW CATALOCUE. 


THE HOGGSON & PETTIS MFG. C0., 


Est. 1849. NEW HAVEN, CONN. 


INDEPENDENT CHUCKS, 


(See Am. Macurnist, Nov. 5, 1887.) 
Before buying Chucks of this class, write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics. 


THE D. £. WHITON MACHINE CO. 


NEW LONDON, CONN. 








IMPROVED INDEPENDENT CHUCK, 
Made by THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S.A 
SEND FOR ILLUSTRATED CATALOGUE. 


Ns 


. hi ETLA! 
Whrrce Swe 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 











Emery Wheel 
Surfacing Machine. 










|| Adi ACHINER 
For Reducing and Pointing Wire, 


E ADAPTED TO rome WIRE 
SPE TODS AND WIRE FOR DRAWIN 






Tabie is so supported that it 





Base of machine has sufficient flare to give solid 


wheels can be used, and table is easily 


& 
| - 
For Machines or Information, anal the} 255223 53 
Manufacturer, . 3 * g 
~ 
_ W. GOODYEAR, Waterbury, Gt. |=2:7:°2 § 
’ Ss ont 
& ° 3% 
A uEW PATENT ADJUSTABLE REAMER, | 222222? = 
9188 =F 
thoroughly tested} SppinGFIELD GLUE AND EMERY WIFEL CO., 


and practical. <A set 
of five will ream any 


possible size, from 


SPRINGFIELD, MASS. 




















1 3-16 to 41% inch. HARLES “MuRRAY=< 
Send for Circular. | © fat Nee A” 
S ANN ST. #* New Yoru: 





yore eae VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 
THE AERATED FUEL COMPANY, Springfield, Mass. 


FORGING AND WELDING BY PETROLEUM = BLAST FIRES. 


ALL OIL BELOW BURNERS ! 
REPRESENTED BY 
WM. PICKETT, SON & CO., 170 Lake St., Chicago; and St. Louis. 
W. S. COLLINS, 171 Broadway, New York. 
CHILION JONES, Gananoque, Can. G. M. SMITH, Los Angeles, Cal. 











Sept. <s 







J, TRS5. 


ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. gen © 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. July 23, 1889. 


.". We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to Our plans. 





SAVE YOUR PATTERNS, BY USING 


Fraser's Improved Rapping Flates, 


They are cheaper and better than anything you can make, 
For Descriptive Circular ana Price List, 


DONALD FRASER, MILWAUKEE, WIS. 


TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 


8 sizes: 14’’, 14” and 3¢”. 


TRUMP BROS. MACHINE CoO., 


WILMINGTON, DELAWARE. 


Greenwood’s Universal 











Write for Prices to 














SILVER LEAD 


FOR SMOOTH CASTINGS 
ie THE SURFACE OF MOULDS anv GATES. 
| JOSEPH DIXON GRUGIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
JERSEY CITY, N. J. 
























Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


_ KEYSTONE ENGINE AND 
} MACHINE WORKS, 
¢ 
FIFTH AND BUTTONWOOD STS., PHILA. 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 





For 








Work. 
Links, Wedges, Keys, etc. 
motive Builders and Master Mechanics. 


PEDRICK & AYER, 


Planer Chuck. 


Straight, Curved (Concave or Convex), or Angle 
Used on any Planer with Cross-Feed for 
indispensable for Loco- 


Circulars with full description on application, 


Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Seaford, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





lather 


22, 


Planers. 


24, 26 and 30 inch, 


VERY HEAVY AND POWERFUL. 











SUPERIOR IN QUALITY. 


MIODERATE IN’ PRICE. 


HILL, CLARKE & (0., 


[56 OLIVER STREET, BOSTON, MASS. 








NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills 
and Milling Machines. Agents, = NIN G, MAXWELL 
MOORE, 111 ERTY STREET, NEW YO: 





FOR HAND OR POWER. 


66 CARDEN STREET, 


ny N | H J N fd BRIDGHPORT, - CONN. 





CURTIS & CURTIS,| 


Pipe Cutting and Threading Machinery, 





-- 
= 2 om 
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New 1 Hiven Manf’g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


(HEAPEST BO al 








H. B. BROWN & CO. 


EAST HAMPTON, CT. 


SHAPING MACHINES 


FOR HAND AND POWER. 
6,8’, and 10’ Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 











20 PULLEYS, 20’’x6 1-2’, BORED AND TURNED IN 10 HOURS. 





SHELLENBACK PULLEY LATHE. 


Pulleys Turned and Bored Simultaneously. 
2 The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 


RICHMOND CITY MILL WORKS, 
RICHMOND, INDIANA. 


COILS & BENDS 


— or — 





BRASS and 
COPPER 
PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 








FLEXIBLE METALLIC FILLET 


” 
¥% For Pattern Makers’ Use. 
d H. WHITE, 44 N. 4th Street, Phila., Pa. 


“E Clipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple tn construc- 
tion, Cuts and screws pipes 
Y to 2-inch. Easily carried 
about. so 


“ECLIPSE” Nos. 2 and 3. 

These are powerful and most 
efictent 
machines 








: Sor cutting 
large 

PIPES, with which one man can 
easily cut off and thread6-inch pipe. 

No. 2 Cuts and Screws 2% to gin. 

Nae * . 2% to6 in. 

It will pay you to write us for 
particulars. 

PANCOAST & MAULE, 

(Mention this paper.) Philadel shia. 
Be We also build Power Machines. 











© SMARTIES: Buty. boGe 


vas HARDER an Eat yp THE TIGHTER 






Can’t slip. No wrench required. 
Made from 1-2” to 8” or larger. Send 
for sample order subject to approval. 


MANUFACTURED BY 


MIDDLETOWN (OHIO) MACHINE WORKS. 


HODCE’S 


, e\\ Universal Angle Union 


PATENTED. 
Combining an elbow and 
union, and can be set at 
any angle at which it is 
desired to run the pipe. 
Manufacturers & Wholesale Agents, 





ROLLSTONE MACHINE CO. 





CARY & MOEN CO.@ 


of ES Ne 


&SICLL: 








, 45 Water St., FITCHBURG, MASS, 
W.C. YOUNG & CO. Miers tot 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


D. SAUNDERS 





Steam & Gas Fitters’ Hand Tools, 


SEND FOR CIRCULAR, 


Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting 


SON 





with strength and lightness. 
No loose parts to become detache d and mislaid. 
friction of parts than any other pipe-cutter mé ade. 





THE PATENT WHEEL PIPE CU TTER show 


Easily adapted to various sizes of pipe. 
All wearing surfaces are ot tool 


THREADING, 


AND 


Tapping Machines, 


n in the cut combines simplicity 
Rolling instead of sliding motion. 
steel hardened. Less 
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BUFFALO, 

Investigate the merits of the Reliance 
. Safety Water Columns. It pays to keep 
Ld @ posted. Many of the largest corporations 
i} have found it profitable to discard the 
old appliances, and adopt these safe- 
guards. There is always economy in 
safety. Send for illustrated price-list. 


RELIANCE GAUGE COMPANY, 


27 Euclid Ave., Cleveland, 0. 


KEUFFEL & ESSER G0), 127 FuLtoN st., NEW YORK. 


FACTORY: HOBOKEN, N. J. 


Manufacturers of DRAWING MATERIALS, &c. 











“SUPERIOR SWISS” DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION. 


io a 


{3 Kiel a 
2 A amen ee 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE 


= THREE DESIGNS. SIX SIZES. 
at MBODY ALL DESIRABLE FEATURES 


ae PRICES 450 UPWARD 
S UNIVERSAL RADIAL DRILL C0 


NCINNA 





- 


cee 














WORCESTER | Mingle 
Dani at oh 8 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








4 id Wa? Wl AL” A 
let T ps { 


L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 
SEND STAMP FOR FULL List. 


KARA RNR RRR LAM Nala b h) 2 ¥ 
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ProsPnorar BRONZE%,.~ 
39 

& et? Reo? way 

BABBITT METALS ° 


PAUL S.REEVES Qvilha 
760 S.BROoAD ST. 












































O>, 





A) .E. LONERGAN a5 
211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


| ig lg 


SAFETY VALYES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
Steam 





“ Reliable” 
Trap. 

1gk88 Catalogue 
free on application. 





NEW AND SECOND-HAND 


MACHINERY. 


FOR IMMEDIATE DELIVERY. 


1 4 in. x6 ft. FE ngine 1, athe, taper Hendey, new. 
2 141n. x6 ft. Blaisdell, good. 
1 14 in. x6 ft. Star Tool Co., good, 
1 1d in.x6 ft. Fitehburg, new, 
115 in.x5 ft. 2d hand, good, 
115 in. x6 ft. Porter, new 
115 in.xs ft new, 
1 15 in. x6 ft. Lathe & Morse = good, 
1 16 in. x6 ft. Wright, new, 
1 l6 in.x6 ft. Fitchburg, new, 
1 61n.x6 ft. Hendey, new. 
1 16 in.xs ft a new. 
2 18 in xs ft. Star Tool Co., good, 
1 18 in. xs ft. Fitchburg, new, 
120 in.xl f.. Wright, new. 
124 in. x12 ft. Fitchburg, new, 
124in.xi2 ft. be ag new 
131 in.x20 ft .. W. Pond, fair. 
1 54 in. x20 ft Kr ngine L athe, Fit *hb urg, new, 
1 14in, Trav. Head Shaper, new. 
115 in. Sheper Crank, Lodge, Davis, new, 
1 26 in. = Rack, " = new. 
121 in. Prill Back Geared, Prentice, new. 
1280in.x5 it Planer, Pond, good 
124in.x si 1x6 ft. P lane Tr, Fitchburg, new. 
1 30x! s sie ma ie 
1 60x54. 

1 26 in. . ulley Machine, 1 he ad, Stevens, good. 
1 36 in. sd good, 
1 No. 1 Universal pasiting as hine, Eynen, new. 
1 No. 1 Power Miller rown & Sharpe, Al. 
1No.0 * Pratt & Whitney, Al. 
160 in. Horizontal Boring Mill, new 
1 Allen Bridge Riveter and Comp., good, 


Agent for HALSEY’S PORTABLE POWER DRILLS, 
FITCHBURG MACHINE WORKS, HIGLEY’S *“‘COLD”’ 


SAWING MACHINES. 
Also full line BRIDGE AND BOILER TOOLS. 


J. J. McCABE, 
121 LIBERTY ST., NEW YORK. 


THE NORTON DRILLS. 


FAS FOR LICHT, SENSITIVE 

Yas” AND RAPID DRILLING. 
MADE WITH 

1, 2, 3, 4 and 6 Spindles, Sensitive Feed. 

1, 2,3, 4 and 6 Automatic “ 








CC To drill from 0 to 1-2 in. ho 

Have many new anc d« ee “ im 

ab vements. 

re Powerful, Sensitive, Accur- 
ate , Durs ub le, and have extra ¢ apa- 
city. 

We make a specialty of this class 
of tools, and guarantee them equal 
to the best made. 

Write for prices and description; 


it will pay you. 


W. P. NORTON, 


Bristol, Conn, 











PATENT och ger SCREW-CUTTING CENTER 
y-wrKeEeco., TWIST DRILL GAUGE. 


Fine Machinists’ Tools. -E. Boston, Mass.—Send for Circular 











L. Expanding Lathe Mandrels, 





Set of 8 MANDRELS takes 





" W. H. NICHOLSON & CO., 









from 1’ to 7//, 





WILKES-BARRE, PA. 





their kind. 
oil companies 


last year. Send for desc ription to 








RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
They are the standard adopted by the American and Southern cotton 
Over 700 of our reducing valves were used by one car-heating firm 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS & CoO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


TH ih uur Cl lant 


OHIO, 
Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, } le 
Boiler, Spacing, Gate, | 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


OME IMIACHINERY CO. 


A CLEVELAND, OHIO, 
Manufacturers or ‘* ACME ”’ 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 











4) i 
















. DEC, 5, 1882, 
. DEC. 4, 1883, 
- AUG. 23,1885, 


— 
lil. TES 


Te OPEN SIDE IRON PLANERS 


GREATEST CAPACITY, HIGHEST ENDORSEMENT, 
QUICK RETURN, MODERATE PRICES, 
EXTRA HEAVY. QUICK DELIVERY. 


DETRICK & HARVEY, 


BALTIMORE, MD. 
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te Corliss Steam Engine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORGE H. CORLISS. 
“CENTENNIAL ENGINE, 


INVENTOR OF THE CELEBRATED 
S07; 
G 
Exhibited at the Philadelphia Exposition, 1876. 


99 
“CORLISS ENCINE. 
These works have been fully equipped, at great cost, with heavy special tools, of his 


DESICNER & BUILDER OF THE FAMOUS 





invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
and that the final and perfected Engine of Mr 


of so-called ‘Improved Corliss Engines,"’ 


George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuiss Parcut Venrieat Tosuar Wares Lro Boztsa, 


Especially adapted for compound and triple expansion engines requiring superheated steam 





BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


-——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 














Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, ee Works, 
SOUTHWARK FOUNDRY & MACHINE C0., 
_ PHILADELPHIA, PENNA. 
BOILERS. | BLOWING as 
TANKS. | REVERSING 
STEAM | ENGINES. 
HAMMERS. | CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. STEAM PUMPS 





SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


The HLLES & JONES CO,,"™="™ 


MANUFACTURERS OF 


a. PUNCHES AND SHEARS, 


All Designs and Sizes, 





AND A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boiler Makers, Bridge Build- 
ers, Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


STANDARD TOOL CO., 


ATHOLL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauge es, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center G auges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE L’ST OF FULL LINE. 
loam. Large variety 


C ASTINGS: 


patterns. Soft castings for finishing. Patterns made to order. Parties requiring work are invited to 
correspond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CoO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 

















Rough and finishea 
to order, Ali kinds 
of ¢ astings | in green 
or dry sand and 











PUNCHING ° SHEARING MACHINERY | 
oe ©° BOILER MAKERS ROLLS. > 
i ew DOTY nee © 
pg» _ eel 


“or - ———_.—- a) 




















ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”’. 

The simplest and most durable machine in exist- 
ence. The threading head is made entirely of steel, 
No links, levers, springs, caps. cases. blocks or die 
rings in or about the head. Write for descriptive 
circular and price list to 


Capitol Mig. Co., Chicago, Ills, U. 8. A. 








STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 

J Iliustrat Address 
Se JAMES LEFFEL & CO. 
; SPRINGFIELD, O10, 
or 110 Liberty St., New York. 


“0, UNIVERSAL#2PLAIN 


y= MILLING MACHINES 


EXGLUSIVE SPECIALTY | 






1 Pamphlet Free. 


Be 


ile ‘THE CINCINNATI MILLING NAGH C0 
‘<= ->CINCINNATI. O< 








Send your name and address at once to 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 
and have them mail you a copy of their Novelty 
Pamphlet No. 2, which will be ready about Oct. 10, 
1889. Every Machinist in the country should see it. 


BRISTOL’S PATENT 


STEEL BELT LACING 


Makes a Smooth and Elastle Joint. 
Easily and Quickly Applied, 
No Special Tools Required, 


Jeng) Box of 67 INCHFS, ASSORTED SIZES, 
SS SENT PREPAID for $1, 


Bristol Mfg. (0., Waterbury, Ct. 
or 132 Nassau St., Room 56, N, Y. City. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 















and at very high pressure, 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative spe eds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
z= anteed. Self-contained Automatic Cut-off Engines 12 
= to100H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with Mes patos Las ca gh ty 

——— Steam Engine Construction and performance, free by 
ee 27 ui: mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ills. 
SALES § AGENTS W. . SIMPSON, 18 CORTLANDT STREET, X. Y.f ROBINSON & CARY, St. Paul, Minn, 
KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole eies and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 














BLESSINGS W ATER CIRCULATOR »° PURIFIER 








Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. » 


Automatically takes water from the boiler. 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines tte well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility fore ae and assurance 
against clo; zging of sand valve. 

Send also for Circulars of Albany Stear 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Go., azsaws, x.7. 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 

New York Agency,18 Vesey St. 
OVER 25,000 
ENGINES SOLD. 

HORIZONTAL 
** Otto’? Gas Engines. 
VERTICAL 
66 Otto®’ Gas Engines. 
TWIN CYLINDER 
** Otto’ Gas Engines. 
COMBINED 
“OTTO '’ GAS ENGINES AND PUMPS, 
COMBINED 
“OTTO" GAS ENGINES AND DYNAMOS, 





Consume 25 to 74 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





VOLNEY W. MASON &X CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I, 


The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, W. J. 


Manufacture rsof 


The “MUNZER” 
Corliss Engine 


SEND FOR CATALOGUE. 


VAN DUZEN 


CAS ENCINE 


~NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


@ Van Duzen Gas Engine CO., 
. Bo E. 2nd St., CINCINNATI, O. 
The J. A, . MACKINNON MACHINE 0O., Agents, 22 Warren St., N, Y. 




















MACHINERY ON HAND. 


Isin.x42in Planer, Kridgeport, new 
22 in. xd ft. - 1eeler, ad 
24 in. x5 ft. i H. good coder. 
241n.x6 ft. a“ Powe ll, . 
30 in. x8ft. ** each Atherton, Powell & H. & P pe w. 
36 in. x14 ft. se 

12 in. Stroke Crank Planer, Whitcomb, good. 
6-4-10- 12-15 in. Crank Shapers, 

15 in. Hendey Shaper, good, 


15x20 in. Friction Shapers. 

20-24-26 and 32 in. Geared Shapers. 

'Lin.x5ft. Engine Lathe, l’rentice Bros. 

14 in. x6 ft. = Blaisdell & Prentice Bros. 
l4in. x7 ft. Bogert, 

15 in. x6 and ¥ ft. Porter, 

l6 in. x6 and 8 ft, McMahon, 


new 


16 in. x8 ft. Prentice Bros. good as new 
18 in. x10 ft. “ “ “ = oe 
18 in. x8 ft. sd Blaisdell, new. 
16-20 in. x6-8-10 & 12 ft, Bridgeport, - 
18 in. x&-10-12 ft. Different Makes, - 
Win. x8-lo-l4éft. Different Makes, - 
20in. on, jongth Be a‘ Bridgeport, ” 
Win. x12 Wheeler, fair. 
24 in. xk- A 12 Bridgeport, new. 
Min. xi2 ft. Blaisdell, = 
Min. x16 ft. New Haven, cheap 
26 in. x12 ft 7 
Win. x14-16 & ikft. E paine Lathes, F. new 
60 in. x20 ft. Engine Lathe, fair. 
26 & 50 inch Pulley Mac hine, Stevens, good 
Bement Car Axle Lathe, an 
Win, Drill new. 
20-23 25 28 inch Drills Biniedet, is 


20-25 28 32inch “ “ 


2 in. Drill Bk. G. & Feed, N. Y. . E. Co. good. 
5ft. Arm Universal Radia! Drill, new 
( Jabinet Turret Lathe, Lodge, Davis & Co. “ 
No. 2 Screw Machine, Brown & Sharpe. cheap. 
Ames Index Milling Mac hine, fair 


Be. t and 3 Universal Miller, Brown & Sb arpe, 
2 Plain 


new 
fair order 


43 ha Gear Cutter, BL. &C 
24in. Chuc ‘king Lathe, Barrington. good as new. 
20-83-49 in. Turret Chucking Mch., Bridge port, 


new. 
37 & 5lin. Vertical B. & P. Mill, Bridge port, - 

lin, stroke Slotter, H. “Pr, Al. 

Warren’s Die Sinking Slotter, good as new, 

Cold Rolled Shafting in Stock. Send for List. Write 
for what is wanted. 

EK. PP. BULLARD, 
62 College Place and 72 Warren Street, New York. 





Co. 
N. Y. 
THE 


my ARMSTRONG 


ENCINE. 
CORRECT IN 
Design, 
, Workmanship 
and Price. 
5 to 75 Il. Pp. 
New York Selling “Agents, H. J. ‘BARRON & CO., 40 Cortlandt St. 


ons MFG CO. 


WESTON ENGINE 
PAINTED POST, 


















ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user, Send for Catalogue. 


SAW MILLS »° GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 
THOMAS P. SIMPSON, Washington, 
D.C No atty’s fee until Patent ob 
tained. Write for Inventor’s Guide 


The Almond Coupling 


NEW quarter turn 
motion to replace 
qué arte r turn belts and beve 


ems’) 7. 2. ALMOND, MFR, 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NEW AND IMPROVED 
MILLING 


MACHINE. 


[ax> Note the following new features : 

(3° Overhanging 
taking off the sleeve. 

(29> Sleeve for the overhanging arm and 
the column cast in one piece. 

(7 All movements operated from front of 
machine instead of under the table. 

te Long bearings. 








ROIS 2LHBss. 





arm removed without 


Long and wide tables. 
[=> Power feed entire length of table 
— 


#” Large spindles hollow their entire 
length. 
[ae” Indexed feeds on all machines. 
[a> Large cones. wide belts. 


(a> Each machine furnished with a vise. 
(~ Built either plain, back 
universal. 
8° Write for prices, 
descriptions. 


geared or 


with cuts and full 


—— 


Lance & Davis Macuns Toot Go, 


CINCINNATI, OHIO. 
WESTERN BRANCH: 
68 & 70 SOUTH CANAL ST., 


CHICACO. 











MACHINIST 








AMPBELL ©. 


“O NEWARK RAN. 





oo — <ay /_ peace 


BUFAG TURE 
SiMpRoven’> 


¢ I 
Gptiss, 
hae... oe 
STEAM ENGINES 


Fu. Vanier 
CONTRAGTS Le : 




















qproved S7<a> 
S93 ones 


as Tressure. 
Condensingyt (mp Poy 


TUBULAR BOILERS. 
HEAVY | FLY WHEELS 


=] A SPE 
N SIZES UP TO 
QB FT DIARY IOET FACE 


FRIGK COMPANY, Dulles, 


WAYNESBORO, PA. 


Nd 








Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 





| A GENUINE 





“CORLISS.” 


ngines: 


pDRilis 


fi Damon Le Ne Fie 
BAND FRICTION 


HSISTsy, 


MINING MACHINERY. 


> CHICAGO. u s.a. 










M. @, BULLOCK MANF 'G.CO. 


| Pane HGH SPEED CoRLIss F NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 













Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, 


Boston, 


Clarke & Co., 
Mass. 


10 S. Canal St., 


TELANE & BODLEY C0. 


COMPOUND 


» CORLISS ENGINES 


THE LANE & BODLEY CO, AS om aE. 
Th. -ORTER-HAMILTON, 


Chicago, IIl. 








LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
are DRIPPING AND SPATTER- 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVE NIE NCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally well in every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 





The ‘be 2st Engine ~y inavien for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 

















AMERICAN MACHINIST 








[Ooroszr 31, 1889 








BROWN & SHARPE MFG. C0., 


Providence, R. I., Manufacturers of 
MACHINERY AND TOOLS. 


Description of No. 2 Vertical Chucking Machine. 
Patented August 4th, 1885. 

With this Machine from two to four times as much work 
can be accomplished in a givem time as can be done upon an 
Engine Lathe, and in a much superior manner, the work 
nee F more easily trued and fastened in place than upon any 
machine having a horizontal spindle, and the different tools 
in the turret-head easily brought into operation in suc- 
cession, while, from the perpendicular position of the same, 
the chips fall through the center of spindle of revolving table 
to the floor, causing no trouble by clogging of reamers, &c. 

it has the Capacity to take @ pulley 3 36 in. diam., 16 in. 
face, and hub of 12 in. in length, and to bore a 4-in. hole in 
same, making two or three cuts, and finish by reaming, with- 
out removing the tools or work. 

The Revolving Table is driven by a 5-step cone for 3 
in. belt, and geared 6 tol. Steps of cone so graded as to make 
cutting 8 oll ehiioom: for 5 Gilerent diameters of holes. 

The Turret has 4 holes 1 3-4 in. in diameter, and is se- 
curely clamped in position. An adjustable dog allows the 
locking pin to be withdrawn at any part of its upward mo- 
tion. 

The Turret Slide has a movement of 21 in., and an 
automatic feed which can be easily and quickly changed from 
the finest ever needed to the coarsest required, it has quiek 
return by hand, and is counterbalanced by a weight inside 
of column. 

Weight, 4,400 Ibs. 


ILLUSTRATED CATALOGUE MAILED ON APPLICATION. 


WESTERN AGENT, S. A. SMITH, 


23 South Canal St., Chicago, Ill. 


Dunlex Steam Pumps 


AND 
COPYRIGHT 1883 BY 


emastresees Water Works Machinery. 
Tue GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW WORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Penn Building. 
CHICAGO, Phenix Building. 






















‘ THE YALE & TOWNE MFG CO, 


(@ 
f >) s\ | | | ~< STAMFORD CONN. 
| \ f IN ‘ T 7 = 
y i. = Ww NEW YORK. CHIGAGO,PHILA.ROSTON 


JENKINS BROS,’ VALVES. 


FE very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 

EK eyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “Trade Mark.” 

$ bould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


SHAPERS, ENCINE LATHES & aes 
ua PLANERS. MILLING MACHINES. 


SHAPERS, 

. 15” and 20” Crank, 20’, 26’, $2’ Geared 
ENGINE LATHES, 

17’’, 19’, 21, 24’, 27", 82” & 38”. 
2n inch Upright Drills. 25 inch be Geared, 
24 


28, 32 and 40 inch Power Feed Drills. 


The Lodge & Davis Machine Tool Co , 


Manufacturers of 





Ai 


















Anas 


IRON & BRASS 
WORKING MACHINERY, 
WORKS, CINCINNATI, OHIO. 


= Write for prices; it will pay you. 


Special attention given to com- 


: plete outfits. t = 
NEW YORK, CHICACO, BOSTON, PHILADELPHIA, 
115 Liberty St. 68 & 70 8. Canal St.. 23 & 25 Purchase St. 19 N, 7th St. 
















GOULD & EBERHARDT, 


NEWARK, N. J. 
Eberhardt’s Patent 


E. E. GARVIN & CO, 








AUTOMATIC 2 33 & 
GEAR CUTTER. a: . 


18 in. 25 in. 36 in. 50 in. 
60in. &4in. Sizes. 


*“ Experts pronoune ed it 
the best.’ 


WORKING MACHINERY. 


MANUFACTURERS AND DEALERS IN IRON- 
LAIGHT & CANAL STS,, N. Y. 


een. GEAR CUTT 








GEAR AND RACK CUTTING A SPECIALTY. 





For description of the latest improvements in 
machinery and appliances for MILLING, SCREW 
THREAD CUTTING, BOILER PLATE PUNCHING and 
EXACT MEASUREMENTS, write to The Pratt & 
Whitney Co., Hartford, Conn., U.S. A., for the MACHI- 
NIST’S CATALOGUE. If interested in fast cutting 
tools for TURNING, THREADING AND DRILLING 
BRASS, ask for photographs of the HOWE FINISHING 
TOOL as applied to turret head machines. 





THE BILLINGS & SPENCER CO., 


CONN., 


HARTFORD, U. S. A. 


MANUFACTURERS OF 


BILLINGS’ PATENT 
naeret BEAM CALIPER, 


The construction of the Caliper is such that it 
protects the scale from wear and abrasion. The 
scale is divided to 64ths on one side and the other to 100ths 
ofaninch, The graduation is accurate and the finish of the 
tool is first-class in every respect. Cut represents Caliper one- 
half size. 


Drop Forgings of Bronze, Copper, Iron and Steel of all descriptions. 


WARNER 6 SWASEY, THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
CLEVELAND, 






















MANUFACTURERS OF 


MACHINE TOOLS. 


For IRON and BRASS WORK. \ 
Illustrated Catalogue on application. 
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u */D BORING MILLS. 
: ys | Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
o HH patterns of the latest and best designs. 
L — a n ~ | SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
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GEORGE B. GRANT, 





GEAR WHEELS AND GEAR CUTTING 
OF EVERY ge oh 
LEXINGTON, MA 
Send for Catalogue. Branch at 137 noe St, BOSTON. 


J. M. ALLEN, PREsIDENT. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, SEconp Vick-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





, Key-Seating Machines 
> and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 










THE G. A. GRAY CO. 


Cincinnati, Ohio. 


PLANERS 
LATHES 


5S. jaa a 


BUFFALO STEEL FOUNDRY, 


Of fetente yee TB0Ls 
d inon8 y & BRASS 


Bre Mat Mpaewcrn 


Seno For Our it ek 





Lathes, Planers, Drille, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS 


Rochester, N. 
Works at North Bloomfield. 





¥. 














VO 27" x8! PLANER. 











Manufacturer 


9 u.m.caRPENTER &_— 





PAWTUCKET.R. I. 











